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1. INTRODUCTION

The Installation Restoration Program (IRP) identifies and evaluates
past hazardous material disposal sites in order to control the migration
of hazardous contaminants. The program also controls hazards that may
result from these past disposal operations. The IRP has the following
phases: Preliminary Assessment/Records Search, Site Inspection/Remedial
Investigation, Technical Base Development, Feasibility Study, and imple-
mentation of selected alternatives for remediation. During any of these
phases, analysis of soil, water, and waste samples may be performed.
The Navy program for the IRP includes performing field investigations
and analysis of samples. The purpose of this document is to specify the
requirements for the control of the accuracy, precision, and completeness
of the samples, and data from the point of collection through reportingY3)Io
Because every instance and concern may not be addressed in this document,
contractors are encouraged to discuss any questions with the Navy engineer

in charge (EIC) or the appropriate Naval Energy and Environmental Support

Activity (NEESA) contract representative (NCR).

1.1 SCOPE

Laboratories performing studies in support of the IRP are required
to obtain Navy approval prior to beginning field studies or analyses of
samples and to maintain that approved status throughout the site charac-

terizatiog. The laboratory approval is specific to a particular study
for a given site and Statement of Work (SOW). The Navy Requirements
document provides guidance to the laboratories on obtaining and main-
taining approval. Should more than one laboratory be involved in the
analysis of samples from a single site, each laboratory performing analysis
must be approved and must comply with the quality control (QC) require-
ments. These objectives and requirements conform, in general, with the
U.S. Environmental Protection Agency Federal Register, November 29, 1983
(p. 53937 or 40 CFR 792), the Food and Drug Administration Federal
Register, December 22, 1978 (p. 59986 or 21 CFR 58), the Quality
Assurance Program Requirements for Nuclear Facilities, ANSI/ASME NQA-l,
1986 ed., and the Interim Guidelines and Preparing Quality Assurance
Project Plans (U.S. EPA, EPA-600/4-83-004, QAMS-005/80).

Each laboratory is required to submit a Laboratory Analysis Quality
Assurance (QA) Plan. Each engineering contractor must submit a site work
plan as part of the approval process. The laboratory's QA plan and the
site work plan are emphasized, since the content of those plans and the
laboratory's strict adherence to it are essential for obtaining and
maintaining Navy approval. Certain basic requirements are stressed--a

laboratory QA coordinator (LQAC), the use of accepted analytical methods,
careful documentation of chain of custody (COC), corrective action policy,
and use of control charts. The laboratory-approval process and subsequent
laboratory reporting requirements provide the mechanism for verifying
-hat a laboratory is adhering to its QA and work plan.
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Currently, most IRP studies do not include analysis of air, plant,
or tissue samples. Future revisions that will include more discussion
as to available methods for biota and air are planned. If questions on
these methods &rise, the NCR may be consulted at the Martin Marietta
Energy Systems, Inc., Analytical Chemistry Department at the Oak Ridge
Gaseous Diffusion Plant. Where Environmental Protection Agency (EPA)
methods are not available for biota, methods from other agencies and
published methods which have undergone method validation by the laboratory
requesting approval must be used. On occasion, when methods are required
for biota and no EPA method is available, the proposed method must be
submitted to the NCR for approval.

1.2 APPROACH

The approach reflected in this document is one of outlining require-
ments and allowing the laboratories, principally through their QA plans,
to detail their approach to meeting these requirements. For example,
with the exception of the laboratory control sample program, see Sect. 4.4,
the discussion of QC procedures inciudes a requirement that warning and
action limits be set but allows each laboratory to describe its procedures
for establishing such limits. The specific organization and presentation
of the laboratory plan are left largely to the discretion of the labora-
tory, although certain areas must be addressed.

In order for the above approach to work, emphasis must be placed on
effective communication between the laboratory, the Navy EIC, the NCR,
and the engineering subcontractor. All documents must be concise, well
organized, and free of jargon that might hinder constructive review and
evaluation.

1.3 LEVELS OF QC

Data quality objectives (DQOs) are requirements needed to support
decisions relative to the various stages of remedial actions. Throughout
the project planning process, DQOs are supplied through qualitative and
quantitative statements. They are specified in such documents as sampling
plans, work plans and QA plans. Fivi general levels of analytical options
to support data collection are identified by Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA). The Navy has adopted
three of the analytical levels as QC requirements. They are C, D, and
E, which correlate with Levels 3, 4, and 5 described in Data Quality
Objectives for Remedial Response Activities Development Process by the
EPA. These levels are based on the type of site to be investigated, the 0
level of accuracy and precision required and the intended use of the data.
The level of QC required at the site will be decided by the Navy EIC.
Analytical requirements for the remaining two levels have not been defined.
Table 1.1 outlines the basic QC requirements at each level. The laboratory
method requirements for each level of QC are outlined in Sect. 7. 0

RI-8188
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1.3.1 Level C QC

A site requiring Level C QC would be a site near a populated area,
not on the NPL, and not likely to be undergoing litigation. The Level C
QC includes review and approval of the laboratory QA and the site work
plan. The laboratory must successfully analyze a performarce sample,
undergo an audit, correct deficiencies found during the audit, and provide
MPRs on QA. The laboratory that performs Level C QC must have passed
the performance sample furnished by the Superfund CLP in the past year.
The laboratory does not need to be receiving CLP bid lots of samples.

Level C allows the use of non-CLP methods but requires that the
methods be accepted EPA methods listed in Tables 7.1 through 7.5. All
methods used must be EPA methods or be equivalent to EPA methods. Further
discussion about these methods is presented in Sect. 7. The laboratory
must successfully analyze a performance sample, undergo an audit, correct
deficiencies found during the audit, and provide MPRs on QA. These audits
will be administered and evaluated by the NCR. The Navy audit and per-
formance sample are required in addition to any specified by the EPA
Superfund Program.

1.3 2 Level D QC

Level D QC is to be used for sites that are on or about to be on
the National Priorities List (NPL). These sites are typically near
populated areas and are likely to undergo litigation. Level D QC includes
review and approval of the laboratory QA plan, the site work plan, and
the field QA plan. The laboratory must successfully analyze a performance
sample, undergo an audit, correct deficiencies found during the audit,
and provide monthly progress reports (MPRs) on QA. These activities will
be administered and evaluated by the NCR. This audit and the analysis
performance sample are in addition to those related to the EPA Superfund
Program. The laboratory that performs Level D QC must have passed the
performance sample furnished through the Superfund Contract Laboratory
Protocol (CLP) and must be able to generate the CLP deliverables. For a
Level D site, the CLP methods are used and the CLP data package generated.
The Navy audit and performance sample are required in addition to any
specified by the EPA Superfund Program.

1.3.3 Level E QC

A site requiring Level E QC will bi located away from a populated
area, will not be an NPL site, and will have a low probability of liti-
gation. Level E QC includes review and approval of the laboratory QA
plan and the site work plan. The laboratory must successfully analyze a
performance sample, undergo an audit, correct deficiencies found during
the audit, and provide MtRs on QA. For Level E, the laboratory is not
required to have passed a CLP performance sample. Level E allows the
use of non-CLP methods but requires that the methods be accepted EPA
methods listed in Tables 7.1 through 7.5. All methods used must be EPA
or equivalent. Further discussion about these methods is presented in

PS- 5
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Sect. 7. Level E QC is also appropriate for analysis of the contents of
underground storage tanks where the samples are primarily pure product
or waste.

1.4 ROLES AND RESPONSIBILITIES

As indicated in Fig. 1.1, the organizations involved are NEESA, the
Navy Engineering Field Division (EFD), and the subcontractors. Each
organization has multiple tasks and groups that support the project.0Fig. 1.1 includes the structure of the organization related to the IRP
process. A brief description of the key roles and responsibilities is
listed.

I. Navy Energy and Environmental SupportActivity

NEESA is responsible for ensuring that the quality of laboratory
analyses performed during the various phases of the IRP is acceptable.
NEESA is also responsible for managing the NCR.

2. Engineering Field Division

The EIC at the EFD provides the site information and history, provides
logistical assistance, specifies the site requires investigation and
reviews results and recommendations.

3. Engineer in Charge

The EIC is responsible for coordinating procurement, finance, and

reporting; for ensuring that all documents are reviewed by the NCR;
for communicating comments from the NCR and other technical reviewers
to the subcontractors; and for ensuring that the subcontractors
address all the comments submitted and take appropriate corrective
actions.

4. NEESA Contract Representative

The NCR is responsible for ensuring that each project has appropriate
overall QA. The NCR reviews laboratory QA plans, work plans, sub-
mits performance sample data, provides field and laboratory audits,
and reviews data from the site. The questions from subcontractors
and the EIC regarding specific field and laboratory QC practices are
directed to the NCR. The NCR also provides evaluation of referee
samples.

* 5. Engineering Subcontractor

Each project has an engineering subcontractor that specializes in
setting up the sampling for IRP studies, evaluating the hydrology
and geology of a site, assessing risks of contamination, and designing
and implementing clean-up techniques. Each engineering firm is5required to have a laboratory available to perform sample analysis.

S
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The engineering firm also employs drillers and other personnel to
perform IRP tasks. The engineering firm submits a site-specific
work plan.

6. Analytical Laboratory

The analytical laboratory is employed by the engineering firm and
must adhere to the laboratory requirements in this document. The

laboratory is required to prepare and submit a laboratory QA plan,

to analyze and submit the results of proficiency testing, to submit
- to an on-site inspection, and to correct any deficiencies cited during

inspection by the NCR. The laboratories are required to identify a
LQAC responsible for overall QA. The LQAC must not be responsible
for schedule, costs, or personnel other than QA assistants. It is

preferred that the LQAC report to the laboratory director. The LQAC
must have the authority to stop work on projects if QC problems arise
which affect the quality of the data produced.

I-

I
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2. APPROVAL PROCESS

Prior to beginning any field studies or analysis of samples from the
field, contract laboratories will be required to receive Navy approval.
This section describes the laboratory approval process in terms of the
activities and documentation required of participants in the process.

2.1 OVERVIEW

Laboratory approval is necessary to ensure that contravct laboratories
meet the minimum requirements for a QC program that facilitates the
generation of data of defensible accuracy and precision. Specific
objectives of the approval process are as follows:

" to communicate Navy's QC requirements to the laboratories,

" to verify that such requirements are being met by each laboratory
prior to analysis of Navy field samples,

" to establish plans for maintaining the QC program while work is being
done for the Navy, and

* to ensure that proper comunication and planning have been done between
the engineering subcontractor and the laboratory prior to the labora-
tory receiving samples.

The above objectives will be met through an approval process that
includes the following elements:

" proficiency testing through analysis of performance samples,

" laboratory inspection and audit,

" reviewing laboratory QA plans,

* reviewing site-specific QC plans, and

* reviewing of sampling plans including QC procedures.

The overall process and the above elements are described in detail
in the remainder of this section.

2.1.1 The Laboratory Approval Process

The laboratory approval process, as depicted in Fig. 2.1, begins
with the engineering subcontractor awarding a contract to the laboratory.
The engineering subcontractor is responsible for supplying a site-specific
work plan to the NCR. The laboratory and engineering contractors are
required to prepare a site-specific work plan and laboratory QA plan.
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The site-specific work plan shall include a section on QA. This
section shall either outline the field and laboratory QA or shall reference
documents which outline the QA procedures. The laboratory shall suc-
cessfully analyze proficiency samples. The site-specific work plan, QA
plans, and the results of the proficiency test are submitted to the NCR
who will evaluate this information. The QA plans, the proficiency test

results, and a draft work plan shall be received and evaluated by the
NCR prior to scheduling a laboratory inspection. Based on the results

of these evaluations and the inspection, the laboratory and engineering
firm may be required to revise their QA plans, to retest a proficiency

sample(s), to revise the work plan, or to prepare and implement a correc-
tive action plan addressing deficiencies cited during the inspection.

Approval to begin work on samples is based on a combination of
satisfactory QA plans and a site-specific work plan, satisfactory results
of proficiency testing, and acceptable laboratory inspection. Approval

may be granted to perform all or part of the methods required for a
study.

2.1.2 Laboratory Reapproval

If a laboratory is requested to analyze samples from a second site,
the NCR will evaluate the similarity between the analysis from the first
and the second sites. The past performance of the laboratory and the
time elapsed from previous sample analysis determine the steps the
laboratory must follow to be reapproved. If a laboratory has performed
well in the past, if the methods in the first and second work plan are
similar, and if it has been less than a year since the first approval,
the engineering contractor may only need to submit the site work plan,
and work may proceed. If the laboratory's past performance was satis-
factory but it has been longer than a year since a performance sample

was analyzed, the laboratory must successfully analyze a new performance
sample.

Any changes in personnel or general laboratory OA must be submitted
to thb NCR prior to receiving approval to begin the next site.

Figure 2.2 shows a flow diagram of the reapproval process.
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3. SITE-SFECIFIC QC REQU S

The following are the requirements for the site-specific QC section
to be included in the site-specific work plan or to be presented as a
separate QC document.

3.1 COTT OF SIT-SPECIFIC QC SECTION

1. The laboratory must be identified along with all other subcontractors.

2. Any pertinent state environmental or EPA federal/regional requirements
shall be presented. This includes specific procedures or clean-up
levels.

3. References must be made to the appropriate corporate or laboratory
QA plans which contain pertinent information.

4. A discussion of COC and shipping practices must be provided.

5. Tables of the following shall be included.

* Analytical methods and numbers of samples of each matrix to be
collected at each site.

* List of analytes to be identified and quantitated.

* List of holding times, preservatives, amount of sample required,
and container requirements.

* List of the number, type, and matrix of field and laboratory QC
samples by site. This includes trip blanks, equipment rinsates,
field blanks, field duplicates, laboratory method blanks, labora-
tory matrix spikes and duplicates.

* List of sample volume and bottles vs method.

6. All site-specific field sampling procedures which are not included
in any corporate QA plan shall be presented.

7. Decontamination procedures for both drilling and sampling equipment
shall be described.

8. Data quality objectives shall be discussed. This shall include pre-
cision, accuracy, and completeness required for acceptable data.

3.2 STATE AND REGION REQUIREMENTS FOR SITE QC PLAN

In addition to, or in place of, the requirements in this document,
those requirements specific to the state or EPA region applicable to the

)
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site shall be considered. Any state- or region-specific requests must

be addressed in the site work plan.

3.3 SAMPLING DESIGN

Every site is unique in its own way. To this end, a sampling 0
rationale shall be included with the work plan. The rationale should

define and explain thoroughly the sampling statistics, the equipment
involved, and anticipating data to be gained by this proposed methodology.

3.4 PRESERVATIVES

After samples have been taken, they shall be sent to the laboratory
.Qr analysis within 24 h after collection to ensure that the most reliable
and accurate answers will be obtained as a result of the analysis. The
holding time begins from the date of collection in the field. Preser-
vatives shall be added in the field. Tables 3.1, 3.2, and 3.3 present

the holding times, type of containers, and preservatives to be used. A

table corresponding to each of the three different methods such as those

from the Federal Register; SW-846 3rd ed.; and CLP is presented. The
site-specific plan shall outline which preservatives will be used, and
it shall be based on these tables. Freezing of samples shall rot be
permitted.

3.5 SAMPLE CONTAINER CLEANING PROCEDURES

In general, glass bottles with Teflon lids are used for organic
samples, while polypropylene is used for metals and other inorganics.
The following specifies the bottle cleaning required. If precleaned
bottles are purchased, this must be noted in the work or field QA plan
and approved by the NCR. If precleaned bottles are used, a certificate

indicating that the bottles are analyte free must be provided.

3.5.1 Cleaning Procedure for Glass Bottles

1. Wash glass bottles, Teflon liners, and caps in hot tap water with
laboratory-grade nonphosphate detergent.

2. Rinse three times with tap water.

3. Rinse with 1:1 nitric acid (metals-grade), American Society for
Testing Materials (ASTM) Type I deionized water. 0

4. Rinse three times with ASTM Type I deionized water.

5. Rinse with pesticide-grade methylene chloride using 20 ml, for 1/2-gal
container and 5 mL for 4- and 8-oz containers.

6. Oven dry at 1250C. Allow to cool to room temperature in an enclosed

contaminant-free environment.

0
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Table 3.1 Required containers, preservation techniques,
and holding times

(40 CFR, Part 136, July 1, 1987)
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Table 3.2 Preservative and holding times for the 0
contract laboratory protocol

Holding Time

Parameter Container Preservative Soil Water

Volatiles Water - 40-mL Cool, 4*C 10 days 10 days
by gas glass vial with
chromato- Teflon-lined
graphy/mass septa
spectroscopy(GC/MS)

Soil-glass 
with

Teflon-lined
septa

PCB/ G, Teflon- Cool, 4*C Extract Extract
pesticides lined-lid within within

10 days, 5 days,
analyze analyze
40 days 40 days

Extractable G, Teflon Cool, 4"C Extract Extract
organics lined-lid within within

10 days, 5 days,
analyze analyze
40 days 40 days

Metals P, G HN03 to pH<2 6 months 6 months

Mercury P, G HN03 to pH<2 26 days 26 days

Cyanide P, G NaOH to pH)12 14 days 14 days
Cool 4*C
add 0.6 g ascorbic
acid if residual
chlorine present

Chromium VI P, G HN03 to pH<2 24 h 24 h

7. Place liners in lids and cap containers.

8. Store in contaminant-free area. (Amber glass containers shall not
be exposed to sunlight).

0
RI-8188 0
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Table 3.3 Preservatives and holding times for
EPA-document SW-846 (3rd ed.)

Holding Time
Parameter Container Preservative Soil Water

Volatiles Water - 40-mL Cool, 4*C 14 days 14 days
by GC/MS, glass vial with
and GC Teflon-lined

septa

Soil-glass with
Teflon-lined
septa

PCB/ G, Teflon- Cool, 4"C Extract Extract
pesticides lined lid within within

7 days, 7 days,
analyze analyze
40 days 40 days

Extractable G, Teflon- Cool, 41C Extract Extract
organics lined lid within within

7 days, 7 days,
analyze analyze
40 days 40 days

Metals P, G HN03 to pH<2 6 months 6 months

Mercury P, G HO to pH<2 28 days 28 days

Cyanide P, G NaOH to pH312 14 days 14 days
Cool 4"C
add 0.6 g ascorbic
acid if residual
chlorine present

Chromium P, G HNO2 to pH<2 24 h 24 h

3.5.2. Cleaning Procedure for Bottles Used for Volatile Organics
(40-mL Glass)

1. Wash glass vials, Teflon-backed septa, Teflon liners, and caps in
hot tap water using laboratory-grade nonphosphate detergent.

2. Rinse three times with tap water.

3. Rinse three times with ASTM Type I deionized water.

RI-8/88
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4. Oven dry vials, septa, and liners at 1250C.

5. Allow vials, septa, and liners to cool to room temperature in an

enclosed contaminant-free environment.

6. eal 40-mL vials with septa (Teflon side down) and cap. 9
7. Store in contaminant-free area.

3.5.3. Cleaning Procedure for Polyethylene Bottles

1. Wash polyethylene bottles and caps in hot tap water with laboratory-

grad nonphosphate detergent.

2. Rinse with 1:1 nitric acid (metals-grade), ASTM deionized water).

3. Rinse three times with ASTM Type I deionized water.

4. Invert and air dry in contaminant-free environment.

3.5.4. All Bottles Should Be

1. Capped and labeled with sample numbers and packed in cooler or box.

2. Stored in contaminant-free area.

3.6 ORGANIZATION AND PERSONNEL

All management personnel responsible for performing field sampling

or analytical work shall be listed along with their job assignment and

years of experience in performing this type of work. Any education and

training related to the tasks performed for this project shall also be
listed.

3.7 FIELD QC SAMPLES

Although the number of QC samples changes, the types of field QC

samples remain the same regardless of the level of QC implemented.

Table 3.4 lists the percentage of field QC samples per level per sample

matrix. A sampling event is considered to be from the time the sampling

personnel arrive at the site until these personnel leave for more than a

day. An example of two events would occur if sampling personnel went to

a site for three weeks, drilled borings, and put groundwater wells in

place. During this visit, soil and water samples were collected. The

sampling crew left the site for two months, thus concluding the first

sampling event. The crew later returned to collect another set of

groundwater samples over a three-day period. The second visit would

constitute the second sampling event.

R1-8/88
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Table 3.4. Field OC samples per sampling event

Type of Level C Level D Level E
Sample Metal Organic Metal Organic Metal Organic

Trip blank NA' l/cooler NA' 1/cooler KAI 1/cooler
(for volatiles
only)

Equipment 1/day 1/day l/day 1/day 1/day l/day
rinsate2

Field blank 1/source/event for all levels and all analytes

Field
duplicates3  10% 10% 10% 10% 5% 5%

Referee
duplicate

2

'NA - Not applicable.
2Samples are collected daily; however, only samples from every other

day are analyzed. Other samples are held and analyzed only if evidence of
contamination exists.

3The duplicate must be taken from the same sample which will become
the laboratory matrix/spike duplicate for organics or for the sample used
as a duplicate in inorganic analysis.

The following information defines and explains the blanks, duplicates,

and referee samples.

1. Trip Blanks

Trip blanks are defined as samples which originate from analyte-free
water taken from the laboratory to the sampling site and returned to
the laboratory with the volatile organic (VOA) somples. One trip
blank should accompany each cooler containing VOAs, should be stored
at the laboratory with the samples, and analyzed by the laboratory.
Trip blanks are only analyzed for VOAs.

2. Equipment Rinsates

Equipment rinsates are the final analyte-free water rinse from equip-
ment cleaning collected daily during a sampling event. Initially,
samples from every other day should be analyzed. If analytes pertinent
to the project are found in the rinsate, the remaining samples must
be analyzed. The results from the blanks will be used to flag or
assess the levels of analytes in the samples. This comparison is
made during data validation. The rinsates are analyzed for the same
parameters as the related samples.

RI-8/88
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3. Field Blanks

Field blanks consist of the source water used in decontamination and
steam cleaning. At a minimum, one field blank from each event and
each source of water must be collected and analyzed for the same
parameters as the related samples.

4. Field Duplicates/Splits

Duplicates or splits for soil samples are collected, homogenized,
and split. All samples except VOAs are homogenized and split.
Volatiles are not mixed, but select segments of soil are taken from
the length of the core and placed in 40-mL glass vials. Cores may
be sealed and shipped to the laboratory for subsampling if the proj-
ect deems this appropriate. The duplicates for water samples should
be collected simultaneously. Field duplicates should be collected
at a frequency of 10% per sample matrix for Levels D and C. For
Level E, the duplicates should be analyzed at a frequency of 5%.
All the duplicates should be sent to the primary laboratory respon-
sible for analysis. The same samples used for field duplicates shall
be split by the laboratory and be used as the laboratory duplicate
or matrix spike. This means that for the duplicate sample, there
will be analyses of the normal sample, the field duplicate, and the

laboratory matrix spike/duplicate.

5. Referee Duplicates

Duplicates/splits shall be sent to the referee QA laboratory if
regulators (state or region) collect split samples or if a special
problem occurs in sample analysis or collection. These duplicates/
splits are collected and analyzed in addition to the field duplicates
mentioned in the previous paragraph.

3.8 CHAIN OF CUSTODY

Samples, other than those collected for in situ field measurements
or analyses, are identified by using a standard sample label which is 0
attached to the sample container. The sample labels are sequentially
numbered and are accountable. The following information shall be included
on the sample label.

1. Site name.
2. Field identification or sample station number.
3. Date and time of sample collection.
4. Designation of the sample as a grab or composite.
5. Type of sample (matrix) and a brief description of the sampling

location.
6. The signature of the sampler.
7. Sample preservation and preservative used.
8. The general types of analyses to be conducted.

RI-8/88 0
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If a sample is split with another party, sample labels with identical
information shall be attached to each of the sample containers.

5 The COC record is used to record the custody of samples and shall
accompany samples at all times. The following information shall be
supplied to complete the COC record.

1 1. Project name.
2. Signature of samplers.
3. Sampling station number or sample number, date and time of collection,

grab or composite sample designation, and a brief description of the
type of sample and sampling location.

4. Signatures of individuals involved in sample transfer (i.e., relin-
quishing and accepting samples). Individuals receiving the samples
shall sign, date, and note the time that they received the samples
on the form.

5. Matrix.

SSample analysis request sheets serve as official communication to

the laboratory of the particular analyses required for each sample and
provide further evidence that the COC is complete.

COC records initiated in the field shall be placed in a plastic
cover and taped to the inside of the shipping container used for sample
transport from the field to the laboratory.

3.9 SHIPPING REQUIREMENTS

Shipping containers shall be secured using nylon strapping tape and
custody seals to ensure that samples have not been disturbed duringS transport. The custody seals shall be placed on the containers so they
cannot be opened without breaking the seal.

Samples which must be kept at 4*C shall be shipped in insulated con-
tainers with either freezer forms or ice. If ice is used, it shall be
placed in a container so that the water will not fill the cooler as the
ice melts. The samples shall be shipped within 24 h of collection to
allow the laboratory to meet holding times. The Department of Transpor-
tation regulations shall be used for packaging, quantities of shipment,
and the way samples are sent. Each subcontractor responsible for sampling
shall become familiar with the regulations.

Copies of the signed COC forms shall be delivered with the data
packages. The originals shall remain on file with the contractor orS with the laboratory.

5 3.10 SAMPLE RECEIPT

Upon receipt, the laboratory shall sign and keep copies of the air
bill. The COC shall be signed. The temperature of the cooler shall be

RI-8/88
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measured and documented. The condition of the samples shall be documented.
If any breakage or discrepancy arises between COC, sample labels, and
requested analysis, the sample custodian will notify the engineering
subcontractor. The pH of incoming samples shall be checked and documented
upon receipt. Any discrepancy or improper preservation shall be noted
by the laboratory as an out-of-control event and shall be documented on
an out-of-control form with the corrective action taken. The out-of-

control form shall be signed and dated by the custodian and any other
person responsible for corrective action.

00
0
0
0I
0
0
0
0
0
0

RI-8/88
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I4. LABORATORY QA PLAN REQUIREMENTS

An essential step in the sequence of events leading to Navy approval
of contract laboratories is the preparation and acceptance of a QA plan
for each laboratory.

The contents and format of an acceptable plan are described below.
If the laboratory has a general QA plan in place, this should be sent
for review. In this case, a site-specific QA plan may not be needed.- Any deviations or additions to the normal laboratory QA should be docu-
mented in the site-specific work plan.

I4.1 PURPOSE AND SCOPE
The QA plan is a statement of the laboratory's approach to ensuring

that quality data are generated from the analysis of Navy samples. In
the context of laboratory approval, the plan provides a basis for evalu-
ating a laboratory's QC procedures. This evaluation includes a critical
review of the plan and verification of the laboratory's adherence to the
plan through inspection.

I 4.2 ORGANIZATION AND CONTENTS OF PLAN

The items listed below may be presented in any order that the
laboratory desires; however, the list includes the items that are required
in the QA plan.

I. Title Page with Provision for Signatures
2. Table of Contents
3. Organization and Personnel

4. Personnel Training
5. Sample-Handling Practices and COC
6. Material Procurement and Control
7. Facilities and Equipment
8. Equipment Maintenance

9. Analytical Procedures
10. Calibration

11. Limits of Detection
12. Analysis of QC Samples and Documentation
13. Out-of-Control Events and Corrective Action
14. Data Evaluation and Data Reduction
15. Holding Times and Preservatives
16. Internal Laboratory Audits and Approvals from Other Agencies
17. Document Control
18. QA Reports to Management
19. Accuracy, Precision, and Completness

I
D"
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1. Title Page with Provisions for Signature 0
A title page with provision of approval signatures and date of revi-
sion shall be provided.

2. Table of Contents

A table of contents shall be provided.

3. Laboratory Organization and Personnel

This section provides an overviev of the laboratory organization as
it relates to implementation of the QC program. The roles, respon-
sibilities, and authority of key laboratory personnel are described
with emphasis on the authority given the LQAC with regard to QC
monitoring, reporting, and corrective action.

An appendix shall contain a list of all the personnel, their assign-
ments and responsibilities, degrees of education, and the years of
applicable experience.

4. Personnel Training

The plan shall address how personnel are trained in laboratory
methods, in QC, and in safety policies.

5. Sample-Handling Practices and COC

This section shall include tracking of samples through the labora-
tory, receipt of samples, verification of preservation, login of
samples, and COC. Sample storage and disposal shall also be included.
Preparation of bottles and glassware washing shall also be included.

6. Material Procurement and Control

This section shall include a description of procedures for purchasing
materials, quality inspection prior to use in sample analysis,
chemical and standard inventory, solvent storage policies, and 0
laboratory waste disposal.

7. Facilities and Equipment

A list of basic types of equipment, year of purchase, and general
description of the facility assures that the laboratory is large
enough to handle the sample load expected and that the equipment is

capable of performing the analysis.

8. Equipment Maintenance

This section shall include general information as to who performs
both major, preventive, and day-to-day maintenance and how it is
documented.

0
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Ix. 9. Analytical Procedures

This section shall contain a list of all procedures that the labora-
tory offers (by method number and matrix) in the event that future
work may require analyses not specified in the SOW.

Any method variances must be reported, and any documentation from
EPA for approvals-of-method variances shall be presented to assure
that they are known prior to sample analysis.

The laboratory policy and implementation procedures shall emphasize

that methods are available to the analyst.

10. Calibration

This section shall include calibration procedures by instrument
type, calibration frequency, reference standards used, calibration
acceptance criteria, and calibration documentations procedures.
Calibration applies to both instruments such as gas and liquid
chromatography, GC/MS, inductively coupled plasma (ICP), atomic
absorption (AA), infrared and ultraviolet spectroscopy, and wet
chemical methods.

The method for assuring that balances, refrigerators, and ovens are
accurate and how these pieces of equipment are checked must be out-
lined. Balances and ovens must be checked prior to use. Balances

must also be checked by an outside company annually.

11. Limits of Detection

The laboratory shall indicate what the typical method-detection
limits are for water, soil, and any other matrix commonly analyzed
by the laboratory, with the understanding that this varies with the
sample matrix. The procedures for determining the limits of detec-
tion for each type of method and the frequency of detection limit
verification shall be outlined.

p 12. Analysis of QC Samples and Documentation

This section shall summarize the QC procedures and documentation to
be used in the day-to-day operation of the laboratory. The dis-
cussion shall emphasize the following:

* analysis of field, method, and reagent blanks;

0 analysis of duplicates, spiked samples, spiked laboratory blanks,
and reference or control standards such as EPA check standards;

0 the criteria used to establish warning and action limits for the
above types of QC samples;

I
.Y.
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" documentation and examples of control date and control charts

(see Sect. 4.4) for explanation of control charts and their usage;

" the frequency of blanks and other QC samples and controls;

* how the data from the QC samples are reported and reviewed;

" who reviews and makes decisions from the QC data;

* details of how requirements of minimum control program in Sect. 8.2
will be met; and

* verification of calibration.

13. Out-of-Control Events and Corrective Action

This section shall contain a definition as to the types of out-of-
control occurrences, how these occurrences are documented, and who
is responsible for correction and documentation. It is recognized
that several out-of-control events occur. Four examples are given.

" Observations Corrected at the bench - If the calibration of an
instrument is not linear, the analyst may find this and correct
it prior to continuing to analyze samples. The laboratory may
document this and note that the corrective action was to recali-
brate and that no samples were affected, as none were analyzed
prior to calibration.

" Corrective Actions Taken by Supervisor - A matrix spike recovery
is out of control and the laboratory supervisor finds this after
the samples for the day have been analyzed. The supervisor shall
document that the laboratory blank spiked with surrogates or
standards was in control and that other sample spikes were in
control; therefore, no reanalysis of the sample is required.

* Corrective Actions at the Receiving Level - If the sample is
broken, the analyst may note this and document whether or not
more sample is available. If no more sample is available, the
customer shall be notified and the decision documented.

" Statistical Out-of-Control Events - If a control chart is being
monitored and the measured parameter exceeds the 99% confidence
limit then explanation shall be documented as to when the para-
meter exceeded statistical limits.

Procedures shall be outlined as to what corrective action is
taken if an out-of-control event occurs and how it is docu-
mented and used to improve laboratory performance. The docu-
mentation shall be easily used by all personnel and shall be
part of routine laboratory procedure. 0

0
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* Procedures for assuring that results for samples processed
during out-of-control conditions are not reported shall be
outlined.

* The conditions necessary to reestablish control and criteria

for assuring the system is operating properly.

14. Data Evaluation and Data Reduction

A discussion of data evolution procedures for each analytical method
as well as f or an entire data set shall be included. The process
of certification of reviewed data shail be outlined with an expla-
nation of how suspect data are flagged if they are suspect but still

Ireported.
15. Holding Times and Preservatives

The document shall include laboratory policy for meeting holding
times for sample analysis and how it is assured that these are met.
The sample storage requirements, holding times, and preservatives
specified in Tables 3.1, 3.2 and 3.3 are minimal criteria for Navy
approval.

16. Internal Laboratory Audits and Approvals from Other Agencies

A listing of approvals from other agencies and states gives an
indication of the general quality and type of laboratory experience
the organization has. If the laboratory performs self-audits, the
frequency and method of documentation shall be outlined.

17. Document Control

The QA plan shall outline the flow of documents containing COC and
data. The plan shall explain how documents are checked, signed,
and filed.

18. QA Reports to Management

The plan shall include the frequency and information of management

QA reports.

19. Accuracy, Precision, and Completeness

The plan shall include the laboratory's definition and method of
evaluating the precision, accuracy, and completeness of measurement
parameters and of evaluating data sets.

4.3 CONTROL SAMPLES

Control samples are those samples containing known concentrations
of analytes that are introduced into a run of environmental samples to
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monitor the performance of the analytical system. Control samples
involving duplicates, blanks, analytical standards, reference materials,
and spikes can be used in different phases of the overall analysis from
sampling through storage, transportation, and preparation to the analyti-
cal method itself. The choice of types of controls relates to the
analysis phase(s) to be controlled and the information (e.g., precision,
accuracy, interferences, recovery) to be developed.

The QA plan describes generally how and where such control mechanisms
are used by the laboratory. Control materials may be purchased from
commercial sources, the National Bureau of Standards, or the EPA. A brief
description of each control sample (or set of samples) used shall be
provided in the MPR, subsequent to its introduction, and shall cover the
following items.

1. Where the control samples are made.

2. How they are made.

3. How many are made and with what frequency.

4. How they are used.

* Physically (e.g., placed in the sample tray along with 14 environ-
mental samples just before the samples enter the processing stream).

" Analytically (e.g., used to determine the recovery factor of the
procedures; used to check for interferences).

5. Frequency of analysis of control sample.

4.4 CONTROL CHARTS

Control charts provide a useful tool in assessing QC efforts and
improving processes through graphic displays of a parameter(s) and its
variability over time. The parameter plotted on the chart is usually
related to control sample testing--either directly in terms of con-
centrations or indirectly in terms of derived information such as means
of concentrations, ranges of concentrations, percent recovery of spikes,
relative percent differences based on duplicate results, or slopes of
least-squares data fits.

The laboratory should include in its QA plan, as required in
Sect. 4.2, a brief description of the basic methodology used in control
charting, covering such considerations as the following.

1. Verification that the methods are valid and working properly prior
to beginning control charts.

2. Number of control samples per run.

3. Number of runs analyzed.

0
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4. Parameters to be plotted against time and the general formulae for
developing these parameters.

5. Statistical/mathematical basis for assigning warning and rejection
limits on the charts in terms of, for example, standard deviation.

6. Types of shifts, trends, or biases that may typically be revealed by
these charts.

4.4.1 Method Blank/Spike Control Program

Controls are required for only the methods and analytes pertinent
to the program. The laboratory shall employ a measurement-control pro-
gram which, as a minimum, consists of monitoring the results of laboratory
preparation and analysis of control samples using statistical control
charts. The basis of this program is to demonstrate that the laboratory
method for sample preparation and analysis is working properly. T.is
minimum program consists of using the laboratory's distilled and/or
deionized water and spiking it with known compounds or elements. By
plotting the results of the method blank spike on control charts, a true
picture of the actual process of sample analysis is obtained with fever
problems from matrix effects and sample nonhomogeneity. This information,
used in conjunction with matrix spike recoveries, can aid in determining
whether an out-of-control condition is due to laboratory problems or
matrix problems. Therefore, one batch of control material is the spiked
laboratory blank water. The second batch of cortrol material is a soil
or sand. This soil can be pulverized and homogenized. If the soil used
is known to contain some of the analytes of interest, then no spiking
may be required. Additional spiking may be done to an aliquot of control
soil just prior to sample preparation. The method blank/spike water
(laboratory water) should be analyzed when water samples are analyzed
and the method blank/spike soil analyzed alongside soil or waste samples.

The analytes selected for spiking should be representative of the
compound class for the organics. It is suggested that the surrogates
used for volatiles and base/neutral/acids (BNAs) analyses be used as
control analytes for the GC/MS methods. At least two pesticides should
be used when pesticide methods are performed and one polychlorinated
biphenyl (PCB) when PCBs are analyzed. For wet chemical methods, a
single spike of an appropriate control for each method may be used. As
an example for cyanide, a control of sodium cyanide from a source other
than that used for calibration may be spiked into water and analyzed
alongside the water samples. For the metals, it is suggested that at
least three of the metals typically analyzed by ICP be monitored and that
each element analyzed by furnace or flame atomic absorption be monitored.

4.4.2 Control Sample Quality

The laboratory QA plan shall describe the steps which will be taken
to ensure and verify the quality of the two types of control samples of
Sect. 4.4.1. The QA plan shall address the following concerns pertaining
to the control batches.
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1. How the batch will be selected.
2. Shelf life of control batch.
3. Under what conditions the batch will be stored.
4. How the batch will be homogenized.
5. How and when the individual samples will be taken.
6. How and when the sample will be spiked.
7. How the batch will be replaced as it is depleted.
8. How the control charts will be affected by changes in batches.

The QA plan shall address the following concerns pertaining to the
spikes.

1. What compound/element will be used to spike.
2. How the spike material will be selected.
3. Target concentration of spiking compound/element.
4. How long the spike is expected to last.
5. Under what conditions the spike will be stored.
6. How the spike will be homogenized.
7. How and when the individual samples will be taken.
8. How the spike will be replaced as it is depleted.
9. How the control charts will be affected by changes in spikes.

4.4.3 Minimum Statistical Control Charting

As a minimum, the laboratory shall run two control charts for each
analyte listed in Table 4.1. These charts shall monitor the laboratory
measurements obtained from individually spiked water samples and indivi-
dually spiked soil samples.

Each control chart shall consist of a center line, two warning
limits, and two control limits. The control chart parameters should be
calculated according to the formulae provided in Table 4.2. A minimum
of 20 points/chart shall be obtained prior to the initial attempt to
establish the control chart parameters.

If the laboratory does not have 20 points to use in setting control
chart limits, the recommended EPA recoveries for the method will be used
until such time as 20 points are attained.

4.4.4 Minimum Criteria for an Out-of-Control Condition

A laboratory process for a particular analyte should be considered
out of statistical control whenever, as a minimum, any one of the follow-
ing conditions is demonstrated by a control chart monitoring that analyte.

1. Any one point is outside of the control limits.
2. Any three consecutive points are outside the warning limits.
3. Any eight consecutive points are on the same side of the centerline.
4. Any six consecutive points are such that each point is larger

(smaller) than its immediate predecessor.
5. Any obvious cyclic pattern is seen in the points.

0
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Table 4.1. Typical number of
analyses to be monitored through
measurement control program

Number Analyses

10 Metals by AA and ICP
I Mercury
3 Volatiles
1 Wet chemicals
I PCB
2 Pesticides
3 Base neutrals
3 Acids

4.4.5 Reactions to Out-of-Statistical-Control Conditions on
Control Samples

The laboratory QA plan shall describe the steps which will be taken
in the occurrence of an out-of-statistical-control condition from the
control charts of Sect. 4.2.3. The steps should be similar to those
requested in Sect. 4.6 but shall include those actions related to the
quality and stability of the control batches, sampling, spiking, and
handling of the control samples.

4.4.6 Administration of the Control Chacts

The laboratory QA plan shall address the following aspects of admini-
stering the control charts of Sect. 4.4.2.

1. What types of laboratory activities the control charts will monitor.
2. How often control samples will be run.
3. How soon after results are obtained will charts be monitored.
4. Who is responsible for reading the charts.
5. How will changes in people, equipment, processes affect the charts.
6. How often and under what circumstances will limits be updated.

4.4.7 Statistical Quality of the Control Charts

The formulae for the control chart parameters given by Table 4.2
are those commonly accepted and used. They are based on normally dis-
tributed measurements and short-term variation. If these bases are
inappropriate, the charts will not perform as desired. The charts will
either falsely signal out-of-control warnings more frequently than usual,
fail to detect existing out-of-control conditions as often as they
ordinarily would, or both (for different types of out-of-control states).
In order to correct any problems due to improperly fitting control charts,
the laboratory may propose alternate methods for setting the control
chart parameters for those analytes of Table 4.2. All such proposals
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Table 4.2. Control chart formula for Water and
Soil Control Batch Program

Definitions

Let X1 , X2 , X3, ... , Xn (n>-20) represent the first n time-ordered
determinations for an analyte of Table 4.2 from either the water or soil
control batch program.

Then, define the following:

X - average - (1/n)(XI + X 2 + ... + Xn),

Ri -Xi - X(i.l) i - 2,3,...,n
R- average moving range of two successive points,

- I/ (n - l)][ IX, - X, I + Ix, - X, I + + I Xn - X(n-l ]

Control Chart -Parameter Estimation

Parameter Symbol Formula

Centerline CL X

Upper control limit UCL X + 3R,/da

Lower control limit LCL X - 3R2 /d2

Upper warning limit UWL + 2R2/d2

Lower Warning limit LWL K - 2R2 /da

(d2 - 1.128, factor from tables for control charting within n - 2, see

American Society for Quality Control)

should include data and supportive statistical evidence. Possible 0
alternate statistical approaches can include using nonparametric tech-
niques, medians instead of averages for the centerlines, identifying
sources of variation, using long-term variation instead of short-term
variation in setting limits, and transformations of the data.

4.4.8 Example of Setting Control Limits

As an example of setting control chart parameters and a very brief
introduction to interpretation of the chart, consider the following:

0
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A sample is obtained from the batch of control soil which
has been thoroughly mixed and is stored in a special atmospheri-
cally controlled location. It is carefully spiked with known
amounts of the constituents of Table 4.2 and sent to sample
preparation to be processed with a customer's solid waste
samples. It is analyzed along with the other samples. It is
subjected to the same types of treatment as the other samples
in the batch. This scenario is repeated until 20 control
samples have been analyzed.

The data are listed in Table 4.3. Also shown are calcu-
lations according to the formulae in Table 4.2. Figure 4.1
displays the results of the initial attempt at sizing the data
to the control chart parameters. The point falling above the
upper control limit was investigated. It was determined that
the sample had received a double spiking and, thus, was deleted
from the second iteration calculation of the chart parameters.
Figure 4.2 shows the second fitting. This fit appears adequate,
and the chart is approved by the LQAC authority. Had no
explanation for the high result been found, the first calcula-
tions would have been used. The chart would have been placed
under a probationary condition and its performance monitored
with guarded caution.

4.5 OUT-OF-CONTROL EVENTS

The interpretation of control charts can reveal shifts, trends,
biases, and conditions where parts of the analytical system are out-of-
control. The contract laboratory should specify in the QA plan its
criteria of defining an out-of-control condition related to the different
zones on a control chart [e.g., data beyond the rejection limits, data
in the zone(s) between the rejection and warning limits, and data inside
the warning limits] and different patterns within these zones [e.g.,
number of consecutive data points on one side of the mean, number of
consecutive data points in the middle zone number of monotically changing
data points, obviously repetitive patterns (Garfield, 1984)].

The laboratory shall identify what actions will be taken when the
warning and/or control limits are exceeded. Warning conditions may only
require more frequent observations of a piece of equipment, while rejection
conditions require shutting down an instrument.

Any incident that delays sample processing for a period of time,
affects holding times, or delays work by more than two days should imme-
diately be reported by phone to the NCR. The NCR should be informed as
soon as the problem is solved and an explanation given as to the corrective
action taken. An example of this type of event would be the brealcown
of a GC/MS system used for VOAs which could not be repaired for several
days. If the laboratory could not use another instrument in its labora-
tory, then provisions for another approved laboratory to analyze the
samples would need to be made.
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Table 4.3. Data and calculations for control chart example

Moving
Order Result range

I x Ix - x- 11

1 12.25
2 7.52 4.73
3 12.29 4.78
4 10.04 2.25
5 8.48 1.56
6 10.89 2.40
7 9.57 1.32
8 11.40 1.83
9 9.28 2.12

10 11.66 2.39
11 12.06 0.40
12 8.52 3.54
13 11.14 2.62
14 19.56 8.42
15 10.48 9.08
16 9.12 1.35
17 12.79 3.66
18 10.30 2.49
19 5.54 4.76
20 8.93 3.39

Sum 211.82 63.0

First calculations (Fig. 4.1)

Average - 211.82/20 - 10.591
Average moving range - 63.09/19 - 3.321

Centerline - 10.591
Upper control limit - 10.591 + 3 x 3.321/1.128 - 19.423
Lower control limit - 10.591 - 3 x 3.321/1.128 a 1.758
Upper warning limit - 10.191 + 2 x 3.321/1.128 - 16.479
Lower warning limit - 10.591 - 2 x 3.321/1.128 - 4.703

Second Iteration after Removing Point #14 (Fig. 4.2)

Average - 192.26/19 - 10.119
Average moving range - 46.26/18 - 2.570 0
Centerline - 10.119
Upper control limit - 10.119 + 3 x 2.570/1.128 - 16.954
Lower control limit - 10.119 - 3 x 2.570/1.128 - 3.284
Upper warning limit - 10.119 * 2 x 2.570/1.128 - 14.676

Lower warning limit - 10.119 - 2 x 2.570/1.128 - 5.562

0
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Many laboratories use forms to aid in rapidly reporting out-of-
control events and corrective actions. One way to expedite the more
routine out-of-control occurrences, which are frequently corrected by
the analyst prior to running samples, is to list these on a form. For
instance, a form for the GC/MS laboratory might list events such as con-

tinuing check standard outside limits, tune not met, and peak areas for
the internal standard outside criteria. The analyst would check the
occurrence, note that the item was corrected prior to sample analysis,
initial, and date the form. If forms for out-of-control events are made
specific to the group using these, time can be saved in documenting
events and corrective actions (see Sect. 4.2 for examples of out-of-
c ontrol events).

I 4.6 CORRECTIVE ACTION REPORT

For out-of-control incidents, it is essential to document the nature
of the incident and the corrective actions taken to set the system back
"in control." A corrective action report, to be signed by the laboratory
director and the LQAC, should be reported in the MPR to the NCR and dis-

* cuss the following topics.

1. Where - did the out-of-control incident occur (laboratory name,p address, telephone number, section name)?

2. When - did the incident occur?

- was it corrected?

3. Who - discovered the out-of-control incident?

S- verified the incident?

- corrected the problem?

4. What - was the name of the test?

p - was the disposition of the test or control and/or instrument?

- was the nature of the corrective action?

S- will be done to prevent the reoccurrence of the problem?

5. Why - did the incident happen (if scientific explanation isp available)?

A copy of the subject control charts and other data describing the
out-of-control conditions should be included in the corrective action
report.

All out-of-control incident documentation and copies of the correctivep action reports sent to the NCR should be

p
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1. placed in the laboratory archive record for the sample(s) in question,

2. placed in the LQAC's file of incidents documentation, and

3. referenced and briefly described in the MPR.

0
0
0
0
0
0
0
0

_ 0
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5. PROFICIENCY TESTING

Prior to beginning analysis of field samples, each laboratory must
analyze proficiency samples for chemical substances representative of
those anticipated in environmental samples. The purpose of proficiency
testing is to gage each laboratory's proficiency with samples which are
designed to mimic field samples. A second benefit of performance samples
is to provide a known material from a source outside the laboratory whichI-. can be used to evaluate the laboratory's performance.

5.1 SUBMITTING THE PROFICIENCY SAMPLES

Proficiency samples will be provided to the LQAC within ten working
days of receipt of the site work plan. The samples may be soil or water
samples or vials of concentrate. The laboratory will be directed as to
any required sample reconstitution and the analytes to be determined.
If analyses are to be subcontracted to a second laboratory, appropriate
proficiency samples must be sent by the NCR to that laboratory as well.

5.2 RESULTS OF PROFICIENCY SAMPLES

Results of proficiency sample analyses are to be received by the

NCR within 20 working days after receipt of the samples. The NCR must
have the data at least five working days prior to inspection in order to
properly evaluate the data. If performance samples are to be subcontracted
to a second laboratory, the data report should be sent directly to the
primary laboratory by the subcontract laboratory. The entire performance
data package is then submitted to the NCR. QC data such as blanks, spikes,
EPA controls, daily calibration check standards, sample chromatograms,
mass spectra of identified compounds and raw absorbance data for metalsI shall be provided.

5.3 EVALUATION OF PROFICIENCY SAMPLE RESULTS

The NCR will compare the laboratory's evaluation of proficiency
sample results to peer group proficiency sample results.

I Performance will always be acceptable if the laboratory results are
not statistically different from the peer group results, at 95% confidence,
and no procedural problems are found during the laboratory inspection.
For nonacceptable results, the records will be reviewed to determine

the cause for the nonconformance. The actual limits for a batch of per-
formance samples will be provided only after the batch is discontinued.I

I
I
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6. LABORATORY INSPECTION

The laboratory inspection will occur within 45 days after the labora-
i tory(s) have provided the first edition of the QA plan, the site-specific

work plan, and the performance sample data. The inspection will be per-
formed by an experienced chemist from the NCR. The chemist may be
accompanied by the EIC.

6.1 PURPOSE OF INSPECTION

The purpose of laboratory inspection is to verify that the Navy QC
requirements are being met as reflected by the laboratory's daily opera-

tions in adherence to the QC plan received by the NCR.

6.2 INSPECTION PROCEDURE

The laboratory inspection involves four phases.

1. Overview and Orientation

The inspector meets with the laboratory management, including the
laboratory director, the LQAC, and others as the director deems
appropriate. The objectives of the visit are reviewed and a schedule
established. The inspector discusses the review of the laboratory's
QA/QC plan and the results of the proficiency testing.

2. Observation, Examination, and Review

According to the schedule, the inspector does the following.

* Witnesses performance of specified analytical procedures.

0 Reviews sample handling and storage procedures. The inspector
will follow the trail of the performance samples through the
laboratory.

I Examines the QC records including QC manuals, instrument calibra-

tion and maintenance records, control charts, instrument run logs,
sample preparation logs, notebooks used to document analysis,
corrective action reports for out-of-control events, and perfor-
mance data generated for other programs such as Superfund CLP and

state drinking water.

3. Findings

The inspector conducts an exit interview with the laboratory director,
the LQAC, and any other laboratory personnel the director deems
appropriate. The inspector summarizes the findings of the visit and
details specific deficiencies to be addressed by corrective action.

I"
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Recommendations regarding corrective action may be provided. A
written report summarizing the findings is provided to the LQAC, the
Navy EIC and NCR, and engineering contractor within ten working days
of the inspection.

4. Corrective Action (if required)

Within ten days of receipt of the findings, the laboratory submits to
the NCR and the EIC a plan to correct the deficiencies identified in
the inspection. The plan should include for each deficiency, a
description of the corrective action and a date indicating when the
action is to be implemented or completed.

A repeat inspection may be required in instances where the number of
deficiencies requiring corrective actions are complex. Repeat inspec-
tions will be scheduled for the earliest possible date after the last
corrective action plan is received by the NCR.

The laboratory shall send a follow-up report which supplies infor-
mation indicating the proof that the plan has been carried out. For
example, if no control charts exist, then the plan would state that
these would be in place by a specific date, and the follow-up report
would contain copies of the control charts.

0l
0
0
0
0
0
0
0
0
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I 7. AN7ALYTICAL hETHODS

An analytical method is a series of steps or procedures that must

be performed to determine the identity and quantity of analyte in a
sample. The methods to be employed by the Navy-approved laboratory fall
mainly into two categories--those which have been approved by the EPA

and those which have been developed by the Army. The former refer pri-

marily to the methods presented in the Federal Register of October 26,

1984 (49 FR 43234), where the EPA has listed -250 pollutants (pp. 43251-
43258) or pollutant categories and the method(s) by which each must (by
virtue of final or final interim ruling status of the methods) be tested.
The acceptance of methods not under either status will be handled on a
case-by-case basis among the concerned parties. Non-standard methods

shall be submitted to the NCR who will discuss the method with Navy and
EPA personnel prior to use on Navy projects. Other applicable EPA methods
include the SV-846 methods which are applicable to Resource Conservation
and Recovery Act sites and the Superfund CLPs which are applicable to
the CERCLA sites.

Many of the EPA methods are found in the documentation of other
organizations (e.g., U.S. Geological Services, ASTM) and are incorporated
by reference into the regulations. Such incorporation involves listing
the organization, the specific document and its date, the method number

assigned by the other organization, and perhaps a page number in the

document of the other organization. Technically speaking, to maintain
the applicability of the regulation, no deviations from the given cita-
tions are allowed by the EPA, even in cases where an organization (ASTM,
for example) may have an updated version of the method. However, there
are instances where EPA regional offices have granted exceptions to dif-

ferent laboratories for the testing of various substances. If a labora-
tory has such a variance, in writing, from the EPA (either to use a
different ASTM method, for example, than the one cited in the October 26,
1984 Federal Register or to use a somewhat modified method, for example,
than the one cited in the October 26, 1984 Federal Register), a copy ofpthe variance (sent to the NCR) may be used to seek Navy approval of the
different or modified method. It must also be shown that the conditions
for which the variance was issued by the EPA are similar to the expected
conditions (sampling and handling techniques, environmental matrix, con-
centration range, interferences, etc.) in the IRP.

It is also recognized that the analyst may have some leeway resulting
from the regulations themselves. For instance, in the October 26, 1984
Federal Register, several methods are listed involving GC. Typically,

in paragraph 8.1.2, these methods allow the analyst "certain options,"
provided various subsequent QC requirements are met. For example, the
EPA allows some flexibility in the procedures (and no written permission
is needed from the EPA) once a sample has been extracted and placed into
the instrument. On the other hand, changes in operations prior to this
instrumental analysis (e.g., preparation, storage) would probably require
written documentation.



0
44

The Federal Register of October 26, 1984 (49 FR 43437) also contains
a proposed ruling where additional substances and methods are listed:
specifically, some proposed modifications to Tables IC and ID (Tables 7.1
through 7.5 of this guide) of the previously mentioned final rule. In

those cases where a substance/method does not appear on one of the earlier

tables but does occur on one of the proposed listings, the method in the

proposed listing is recomnended by the EPA (Medz, 1985) but without any

regulatory force.

For the analytical method to be used in the case of munition-related

substances, the laboratory should consult the NCR who will forward a

copy(s) of the appropriate method developed by the Army Toxic and

Hazardous Materials Agency.

For biota and air samples, the methods must be evaluated individually

by the NCR to determine whether they may be used for the work in question.

A list of references containing methods, statistics, and sampling

information is supplied in the Bibliography of this document.

For Level D QC sites, the current CLP methods and documentation must

be followed. For methods not covered by CLP and for sites requiring
Level D, the latest edition of SW-846 or other methods listed in Tables 7.1
through 7.5, may be used. For the Levels C and E sites, CLP methods,
SW-846 methods, or other methods listed in Tables 7.1 through 7.5 shall
be used. The exception to the Levels C and E method requirement occurs

in the volatile and semivolatile area. In any level of QC and for any
site where volatiles and semivolatiles are analyzed by GC/MS, the current

CLP methods shall be used.

(.1 QC REQUIREMENTS FOR THE LABORATORY

The following are the minimum QC requirements for the laboratory
analyses. For Level D QC, the current CLP QC requirements are specified.
For methods not defined in the CLP, the blank, blank/spike, matrix spike,
and matrix spike duplicate shall be performed for every 20 samples of
similar matrix. The batch size for Level D QC is 20 samples.

In Levels C and E, the optimum batch size is determined by the number
of samples of similar matrix which can be processed simultaneously through
the entire preparation and analysis process. For example, if 5 samples
can be extracted and 20 analyzed by the instrument, the batch size is
5. Once this is determined, it is used with the blank/spike control pro-

gram in the following manner.

In Levels C and E, a blank/spike control shall be analyzed with each
batch and shall be plotted on control charts as described in Sect. 4.4.

For metals, anions, and other wet chemical analysis, a method blank shall
also be processed with each batch and shall contain less than the method

detection limit for compounds of interest. In any method using surrogates
spiked into the blank, the blank shall serve as both the method blank 0

0
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Table 7.1. List of approved biological test proceduresI- (40 CFR, Part 136, July 1, 1987)
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Table 7.2. List of approved inorganic test procedures
(40 CFR, Part 136, July 1, 1987)

Reference IMelita No or Page)

SME.
EPA ImemaO

Parameter and Units Metho 1979 16th Ed. ASTM USGS' Other

1. Acidity. s COCO Eiectrometric eud Point
me/L or Phenolnhelon

ot Pintm. 306.1 4024.81 01067-82(E) -

2. Alaleinsty, as CCO, Olectrometric of
mg/k cofwsmetrc tiration

t 0HM 4.S. manual. or 310.1 403 01067-82181 1.1030.4 33.014'
Automated 310.2 - - -2030-64

3t Aiuminum.Tota I2 iOestson followed toy
mg/i. AA Cired asperaton. 202.1 303C -3051-94

AA furnace. 202.2 304 --

elasma, o- -. 200.7"
Colorimetric fErichrome - 306 -

cya'wflb R).

4 Ammonia Is N. Manual distillation fat PM
mg/L 9.53'. folowed by 350.2 417A - - 33.057'

Nessortzation. 3S0.2 4176 01426-79(A) 1-3S20-64 33.057
Tiration. 350.2 4170 -

Electrode. 50.3 41E ot F 01426-79(01 -
Automated penaoe or 350.1 41 7G 01424-79(C) -4523-84
Automated octvode. - - - Note 6

5 Antimony--TotaP. oigestions followed by
mg/L ^.A direct aspiraton. '04 1 303A -

AA furnace, or 204.2 304 -
Inductiey couoie

mma - - 200-7"

6 Arsenic-Totals. 000estionj followed by 206.5 - - -
mg/L AA gaseous hydridl. 206.3 303E 02972-84(b) 1-3062.64

AA furnace. 206.2 304 - -
Inductvely couplod
plasma, or - - - 200.7'
Col0ometric (SOOC) 206.4 3076 02972-4(A) 1.3060-64

7 lrum-Total'. Digestions lolkod by
mg/L AA dooc ar Wation. 208 1 303C - 1-3064-64

AA furiac. or 206.2 304 - -
Inductively coupled
plasma - - - 200 7'

S. Servll um-Total1. DOgestion' folilod by
mg/L A^ direct aspiration 210.1 303C 03654-4A) 1-3095-64

^A furnace. 210.2 304 -

Inductively coupled
plsma, or - - - 200.7
Colorrmetric (iluminofnl - 3098 - -

9 0iochemieal oxygen
demand (001. Dissolved
mg/k oxygen Oepletoon 405.1 S07 - 1.1578-70' 33 01S.p. 17*

10. Uoron--Toill. mg/L Ciorometric (curcuminl. 212.3 404A - 1.3112-64
or Inductively Couoled
Plasma - - 200?4

11 Bromide. mg/L Tivrimetro. 320 1 - 01246-021C) 1-1125-84 p S44'

0
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Table 7.2. (continued)

Reference (Method No. or Pagl

Sid.
EPA Methods

Parsmator and Units Method 1979 181h Ed. ASTM USGS' Other

12. Caomeum-TotaaI. DigestionJ followed by
mg/L AA direct aspiration. 213.1 303A or S 03557-4(A or SI 1-3135-84 or 33.069. 0.376

1-3136-64
AA furnace. 213.2 304 -
Inductively coupled
plasma. - - 200.7'
Voltarmatry"o. or - 03557-4(C) -
ColorimetrC (Dithaaonel. - 3106 -

13 Calcium-Total. Dogestion followed by
mg/L ^A direct aspoiration. 21S. 303A 05 11 -4m1 1-3152-94

Inductively Coupled
plasma. or - - - 200.7
Titrimetric (EDTAL 215.2 311C DS 1-44 1 -

14 Carbonacuous blo. Dissolved Oxygen
c.emical oxygen ODepletion with
demand ICIOU. itrification inhiOitor. - 507(5.0.61 -
mg/U"

15 c hemical oxygen Titrimetric. or. 410.1. SOGA 01252-63 1-3560-84-or 33.0342. p.170
demand (CO). 410.2. or 1-3562.84
mg/L 410.3

Soectropholometric.
manual or automated. 410.4 - - 1.356184 Notes 12 or 13

16 Chloride. mg/L Titnmetric (silver notratel - 407A 0512-81(8 1-1183-84
or (Mercuric nitratel or 325.3 4073 DS12.81() 1-1184.64 33.0672

Colormetric. manual or - - 0512-81(C) 1.1187.84
Automated 325.1. or 4070 - 1-2187-84
Iferncyandel 325.2

1 7. Chlorine-Total Titrimetric
residual. mg/L Amperometric direct. 330.1 408C D1253.76(A) -

Scarch end point direct. 330.3 ,06A 01253-75(3) -
Pert 18.3

Back titration either
end point", or 330.2 4088 -
DPo- AS. 330.4 4060 -

Soectroohotometric. 0OO. 330.5 OSE -

or Electrode. - - - Note 15

13 Chromium Vt 0.45 mcron filtration
doi0ved. mg/L followed by

AA cheloson-extraction. 218.4 3033 - 1-1232-84
or Colorimetric
(Diphenylcarbaaidel - - 1-1230-64 3071'9

19. Chromium-Total'. Digestion followed by
mg/L AA direct aspiration. 216.1 303A D1687-84Dl 1-3236.64 33.0891

AA chelation-
extraction. 2183 303 --
AA furnace. 218.2 304 -
Inductively coupled
plasma, or .... 200.74
Colortmetfic
10tohentyltrbazidel. - 3120 01687-ilAl -

20. Cobalt-Total). mg/L Digestion followed by
AA direct aspiration. 219.1 303A orB D35S8-84(4 or I 1.3239.84 or p370

1-3240-64
AA lurnace. or 219.2 304 --
Inductively coupled
plasma - - 20074
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Table 7.2. (continued)

Asern flaern No or Paget

EPA Morlieds
Parameter am Unit Mothtod 1371 1th Ed. ASTM USGS' Other

21 Cow. platinum cobeft CalormetricADL or 110.1 2040 - -o t 17
its or demiaMr teimium cabaL or 110.2 204A - 1.12SO-4

wveisngth. hue. S Xctrophoometnc. 110.3 2048 -

luminance. Purity

22. Co oer-Tt1a. Dqgun followed by
mg/L AA direct aspirmion. 220.1 303 A I 0168-10 oE) 1-3270-64 or 33.0691. p.370

t-3271-4
AA furnace. 220.2 304 -
iductively coupledmums., -- - -- 200-74

Calorimetric
(Nooupromnl. or - 3131 01 6414A) -
IScinchoneratel. - - -- Note I 0

23 Cvnomde-Toal. Manual distillation wth
mg/L kC5vleiedby - 4126 -

Ti mtnc. or - 412C - - p.22'
Seatohoometmc.0

ma11al or 335.2 4120 02036-82(Al -3300-64

AutomatedI 335.3 - 0203642WA -

24 Cyanide amenable to Manual dMillown with 335.1 412F 02036421)
chlorination. mq/L IgC follo t"

ttnmelnc or
eeectruefmomlrsc€

2S Fluoide-Total. Manua distillation* - 413A -

mg/I. lolWed-
Electrode. manual or 340.2 4136 011 7-MI2 -

Automated. - - - 1-4327-64
Colorimetric ISPAONSL 340.1 413C 011 I A) -

or Automated
Coleo -e. 340.3 4131

26 Gold-Total'. mg/L DOgestion' 0lowe by
A furnace. 231.2 304 -

27 l4ardnesa-Total. as Automated coo nme.c. 130.1 - - i
CaCOa, mg/. Titrmstre (EDTA. or 130.2 3146 01126-80 1-1338-64 33.0821

Ca plus Mg al their
carbonates. by Inducrvely
coupled plasma or AA
dic aspiration. (See
Parameters 13 end 33.)

28 Hydrogen ,on Electrometr c. 1501 423 01293-644Aor I 1-1586-4 33006'
(PH-I PH units measuremem. or

Automated lectrode. - - Note 20

22. Wdium.-Tol. Digestion followed by
mg/L AA direct aspiration, or 23S. 1 303A -

AA furnace. 235.2 304 --

30 Iron-Totos mg/L Digestion' followed bW 0
AA direct aspiration. 236 1 303A w@ 01068414C r D 1-3381 44 330891
AA furnaes. 236.2 304 --

lviduaniely coupled
04asme.of - - - - 2007'
Colr meroi

lPfteanhrolnel - 3153O 01061-444A) - Note 21 0
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Table 7.2. (continued)

Reference Wafeah No. or Pe"

EPA Mae
Parameter end Unit Methtod 1379 loth Ed. ASTM USGS' Other

31 Keo~shI fwrgW- Digestion and distillation 351.3 420A or 9 03SOMAI3.01

Me"Olrization. 5.3 4 D3SUO4IA
Electrode. 351.3 417E orP -

Automated Phenate. 351.1 -- 545.3
Semei-automated block
deqolto or 351.2 - 0369044(AI
Potanfoofferic. 351.4 - 035W06dA -

32 Lead-Total'. mg/L Digestion' folloedb
AA direct asoiration. 239.1 303A or U 0355965A or Is 1-3399-84 33.089F
AA furnace. 239.2 304 -

Inductively coupled

pl~asma. sei o-s.u- 200-7'

33. Magnsum-Total'. Oipasison'followed by
mg/L #-% direct apation. 242.1 303A 051 1.6"B) 13447-84 33.0S9F

plasma, or - - -- 200.7'
Gi'avimetnc: - 318S D51 1.771A)

34 Manganss-TotaI3. Digestion' followe by
mg/L AA direct aspiration. 243.1 303A or 9 0858-446 or Q) 1-3454-84 33.0SF3

AA furnace. 243 2 304 -

Inductively coupled
plasma. or - - -- 200.71
calorimetric
(PersulfateL or - 3196 0658-"A41 33.1262
(Parsodaew - - - - Note 22

35 Mercury-Total. Cold vatior, manual or 245.1 303F 03223-80 1-3462-84 33.095'
36mg/L Automated 245.2 - -

3.Molybdenum- Digestion' folOLe by
Tntal'. mg/I. AA direct aspration. 246.1 303C 1 -34904

AA furnace, or 244.2 304 -

Inductively coupled
plasa. - - -- 2007'

37. Nickel-Total'. Digestion' followed by
mg/I. LA direct aspration. 249.1 303A org 016S.dC or 0) 1-3499-84

AA furnace. 249.2 304 -

Inductively coupled
plasma. or - - -- 20070
Colorimetnic
Imaotouimel. - 3215B

36. Nitrate las MI. mg/I. Calorimetric (Brucrma 352.1 092.71 -33 063'. 4190"4.
sulfate), or P.21P
Nitrate-nitrite N minus
Nitrite N (See parametes
39 and 405

33 Nitrate-nitrite (as Ni. Cadmium reduction,
mg/I. Manual or 353.3 41 *C 03967.85(91

Automated, or 353.2 41 SF 03667-65A) 14545.84
Automated hiydazine. 353.1.
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Table 7.2. (continued)

EpA Methede
Puramet aund Unfte Man"d 1373 141111 Id. ASTM USGS' Ote

40. Nirnfa et MI. OWLI SPM"r -omaac
Menuala or254.1 419 012S447 hasot 24
Automated
lwmeatoriuol. - - - 1,456044

41. Oil and gross*- Gravimenc Iautrecionk 413.1 603A--
Total recoverebl.

42. Organic carbon- Combuationorstleidtion. 41S.1 505 02S75-S4lA orm -1 33.044'. p.433
Total (TOCI mg/I.

43. Organic notraoe Total Kleldshl N
las %Img/I. I~eramer 311miw~

ammonia N
fPatemota 4.1

44OnhoohoeShate Aincortic aOi methtod.
(as P).mg/L Automated or 366.1 424G -.6.4 23-116'

Manual sing egent. 365.2 424F 05I15.21A) 33.1113
or Manual mtogen. 265.3 ---

4S. Osmium-Total'. Digeeton followed by

AA furnace. 252.2 304 - -

46. Owrgen. dissolved. winit fAzede
mg/L modif cation). or 360.2 4213 0635-411) 5-175.73' 33.02811

Elecrode. 260.1 421 F 1 .1576-78'

47, Palladium-Totaf'. D"gsimn' folloiwd by
mg/I. AA direct emiasion. or 263.1 - -- P.S279

AA furnace. 253.2 - -- P.S284

48 -Phenols. mg/I. Manual distillation" 420.1 - 01783-01A or 31 - Note 26
follod by

Caoretric: IAAPI

manual.aor 420.1 - -- Note 26

43. Phosphtorus Gas-iiouid
l9fetemenall mg/, dfinatloohy. - - -- Note 27

50. Phobphorus-Total. Pernulfae digestion 365.2 424CPNfl - 33.111'
mg/I. foIId by

Manual or 265.2 or 424F 0516-942A-
365.3

Automated aecorbic 366.1 424a - t-4600-64 3.1162
acid reducton, at
Seem-autoimated block
digeuior. 365.4 ---

S1. Platinum.-Tot Cogeetion folW~vd by
,mg/I. AA direct aspiration. at 25.1 303A--

62 Ptasim-otl A A f urnace. 256.2 304 - -

62.Potsstm-ltoli. Dogeeton followed by
mg/I. AA direct asperation. 258.1 303A 1-30330-34 33 103'

bIduclivtY couple
ONama - - - 2007'
Flame hotomestric, Or - 223 014211-21A) -

lCopaltlnaretel. ---- 3178"1
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Table 7.2. (continued)

S i. Reference i~ t fo 0 No o r Pages

EPA tA@Umod
Parameter and Unat Method 39719 Ift . ASTM UsG21 Ote

53. Nesidue-Total. Grevsmetric. 103-1059C. 160.3 209A - 1376004

mg/L

55 fesidae-ronfilter- Gravwmetnic. 103-105'C 160.2 20K0 - 1-37W"-6
able. (TSSI, mg/L Post washing Of fresidu.

56. Residue--elebl. Volumetric; Athotf cone) 160.5 2033 -
mng/L or grosaver.

57 Residue-voatile. Oravumotric. 650C. 160.4 2090 - 1-3753-4
mg/L

58 Phosdium-Totall'. Digestions followed by
mg/L AA dorec aspiation. or 265.1 303A -

AA furnace. 285.2 304 - -

59 Authenium-Totall. Digestions followed by
mg/I. AA direct aspirtioon. or 267.1 303A -

AA f urnace. 267.2 304 - -060 Seloniumn-Tot&1l. Digestions follwend by
mg/L AA furnace. 270.2 304 - -

Inductively coupled
plume. or - - - - 200.7'
AA gaseous hvdride. 270.3 303E 03059-84(Al 1-36637.64

61 Siica-Ouolveid. 0.45 micron filtration
mg/I. follwe by

Crlomtric. Manual or 370.1 42K Doss-gosl 1. 1700-6"
Automated IMolybdo-
Oilicates. or - -- 1-2700-84
Inductivelycupe
plasma. - --- 200.76

62. Silver-Total"., D99IgeoW followe by
mg/I. AA direct aspration. 272.1 302A or 8 1-3720-94 33.069'. p.37'

LA furnace. 272.2 304 - -

Coimetric
(0ithuzoneL or - - -- 31911"
Inductively coupled
plus. - --- 200.7'

63. Sodiumn-Totals. 0ivostion'la foloe by
mg/I. AA direct aspiration, 273.1 303A 1-53735.84 33-1072

plusme.or - - -- 200.74

64Spcfi onuca Fa lame phowric. - 3253 01428-62(A) -

6.Seiicodcac.Wheatstone bridge. 120.1 205 01 125-62(A) 1. 1780-64 33.002'
micromhos/cm at
25'C

65. Sulfate las SOA) Automated colorimatric 375.1 - - -
mg/I. (berium chloranilatel.

Grairvumicor 375.3 42&Aor@ OSI-21A5 33-1241
Turbidomatric. 375.4 - 051-32165 42SC"
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Table 7.2. (continue:)

EPA 111114helds

Paramnator sole Units Method 1379 16411 Ed. ASYM USGS' Other

66 Sulide la SI. mg/L TstrintiltlC umpemial or 376.1 4270 1-.3840-64 228AM
Calorimetric (mowwttl
blhoel. 376.2 427C - -

67 sulf"t lea SOil. Titimetric (iodine- 377 1 42"A 013314440
m4/ L *"a.

63. Surfactants. omg/I Cdlofiiittc Imtotyli 425. 1 5123 02330-2WA

61 Temperature. *C. Thermosmetric 170.1 212 -- Note 31

70. Thallium-Tota2  Digestions foliowed by
mg/I. AA drct aspiration. 279.1 303A--

AA furnace. or 271.2 30,11
Inducively Como"e
plasma - - - - 200.74

71. Ton-Totals. mg/L Digestions followedw by
AA dirent aspiration. or 262.1 303A - 1-3650-73'
AA furnace. 232.2 304 --

72. Titamum-Togt'. Digestion' followed, by
mg/I. AA drct aspiration. or 233.1 303C --

LA furnace, 233.2 304 - -

73. Tutoodotyt. tETU tdepltlometrC. 130.1 214" 01633.61 -3660-94

74. Vanadium. Total'. Digesions folloed by
mg/I. LA direct aspiration. 266.1 303C - -

AA furnace. 266.2 304--
Inductively Couple
plus.or - - -- 20074
Calorimetric
tGaelic acai. - 3273 0337341M43 -

75. Zinc-Total. mg/I. Digestion' followed by
LA direct aspiration. 231.1 303A or S 01631 .64C ori 0 39300-84 33 089. p.370
LA furnae. 266.2 304 - -

Wnductiveiv Coupled
plasma. or - - -- 2007'
Ceorimetroe
l0.thismom I or - 328C--
linceril. N ot 32

"Methods for Analyses of Inorganic Substances In Water anid Fluve Sedimlets. U.S. Depertment of the Interior. U.S. Gesological Sunnyv.
Open-Fle Nepers 685-495.11366. unless other wise stated.

1-1 fi coal Methods of Analysis of the Association of Official Analyuco Chemusts.- methods manual. fifth eld. (11153.
'Por the dstermwonen of total metals the sample is not filtered before processing. A digestion a , , ure is required to solubilize suspended
material and to destroy possible organic-metal complezeis. Two digeston procadures are given in -Methods for Chemical Analysis of Water
andections4 179 o 4Scto 4 prb-31 hwee. te analymstiouldo usin nutried f. Aloss miedig rtion ay nt ce fo rochsamleri types
(ndctast 4.11471.s One (Section 41v3r. the vigorotssdigestioncttin d ni tr iAles vigo dgesn usng nitice an hydroclri ayids.
Particularly. if a ooritriciprocedureislto beemiployeid. it is nec esar -to ensure the elferganewmstaflc bonds be broken so that the metal
is on a reactve state. In these situatOins the vigorous digestion is to be preferred meong certain Sot at no time does the sampoe go to dryness.
Samples containing lage amounts of organic materials %would also bensf it Ow whio vigorous digestion. Use of the, graphite furnace techtnique.
indaniml requr t amie digeio as dotmlf cass fhe otielemnts~ shl be creno he far i spea insrcn andoraon.an
indutruel aoupl fed sma o a d sdtinationass for metaid vlemn such be arnsncte obeii metlrcunanry selenimond

N'OVf IF the digestion included in one of thie other &Wpoved aeferences is different then the abatve, the EPA procedure muwst be used.

DOiolved metals are delfned as these constituents which wvilt ass through a 0.45 micron membrane filter P ollowong filtration of the sample.
the referenced procedure for total metals must be followed Sample digestion for disolved metals may be omitted for A (direct asiration or
graphite furnesa snd ICP analyses, provide the sample, solution is be analysed meets the lolon 04iteria
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4. hs 8 ow OD 1201Table 7.2. (continued)

bt. is vesabily transarenit with a turbidity measurement of I ?MT or loes.
C Is Coioieea With no Pertabbe odor01. gad
it. is of One liQuid p~n and free 40 DMolSca of suspended 1111t1W following acidification.

'The f ull test of Method 200.7.-inductively, Coupled Plama Atomic Emission Soectrometrec Method for Trace Elaoment Analysie of Water and
Wate$.'* is given at Appendix C of this Part 136.
'Manuel distillation ia not required it comperablety data en representative affluent aempMoe- eencomptany file oeo that this pntloominary
distillation ete iso not neceegery. however, Manual distillation will be required Is rolve any aenvsiores.

OlAmmonia. Automated Electrode Method. Industrial Method Numoeir 379-75 WE. dared February 19. 1376. Technicon Ausstyaly IL
Tecrnicon industrial Systems. Tarrytown. M.10531 ofIogncsbsne ae vdFuelSdmnaVG WI

'oAmneftean National Standard on Photographic Proceasing Effluaenta. Am. 2. 1975. Avadisl from ANSI. 1430 sroadway. New Yarli. NY
10016.
'oSelected Analytical Methods Appoved and Cited by the Unitsd States Environimental Protection Agency. * Supplement to thes Fifteenth
Edition of Standard Methods for' the Eaemmneion of Water @0111F Waarewafa (1901L.

"The use of normal and differential pulae voltage renmpe to Mnwesse senat"vt anid reatioan is cet4e
* Carbonaceous biochemical oxygen demand ICBOD,) must not be confused With the traditional 300, tea which maeuras tCortl 310D. The

addition a( the nitrification onni~itor is not a procedural option. but Muat be included Il reort the C800. parameter. A discharger whosso
permit requires reporting the traditional 800, May no use a natrifieation oinhibioter in the proeadure far roeer"n the reult. Ot" when a
disCilargers permit specificaly statr" CBOD,, i rquiroeo, can the pertimee reort data uasn Dee nirficattn inhibirtor.

RQIC Chemical Oxygen Demand Method. Oceanograph let nterritioa Coroton. 5t 12Wet Lows P.O. Beas 2900. College Station. IX 77540.
'Chemical Oxygen Demand. Method 300. Mach Handbook Of Water Analysis. 1373. Neom Chemical Compnyt. P.O. Saz 23. Loveland. CO

*4Te bck otrtio Mehodwill be used to resolve controversy.
'11ro ReeachInstruction Manual. fleeiual Chlorine Electode Model 97-70. 1177. Orion Rteearch Incorporated. 340 Meoials Drive.

"IThe approved Method as that Cited in Slanda&d Methods for the Ejomna:,eitin of Waer an# Waste.'rai. 14th Eiton. 1376.
I 'National Council of the Pacer Industry for Air and Stream Imflprovemnent. linc.) Technical Bulletin 253. Decemer 1171.
'8Cooper. 3,ocincheinsto Method. Method 3506. Mach Handbook of Water Analysis. 1371 Mch Chemical Company. P.O. Ift 333. Loveland.

CO 80537
"tAftar tree Manual distillation is comfoleted. the autoanalyzer manifolds in EPA Methoda 335.3 faeneridel er 420.2 IPhearisl are simplified br

Connecting the re-samlel line directly to the sampler When using the Manifold setup shown in Method 335.3. the buffer 6.2 should be
reolaced with the buffer 7.6 found in Method 335.2.

"Hyvdrogen Ion IpM) Automated Electrode Method. Industrial Mettod Number 378-75WA. October 1376. Tachnico Auto-Analyme L.
Technicon Industrial Systoe. Tarrytown. NY 10591.

"I1ron. 1. 1 0-Phanianthrohno Method. Method 800. 1980. Mach Chemical Company. P.O. box 339. Loveland. CO 6057.
IIMangainese. Periodat. Oxidation Method. IA -thodl 6034. Mach Handbook of Wastawater Analyses. 1379. pages 2.113 anid 2-117. Koch

Chemical Company. Loveland. CO 60537.
23Goar lot& 0.. Brown. E.. -Methods for Analy% .1Orgolnic: Substances in Water." U.S. Geoliogcal Survey ToonqueofWatr.Neeourcs uv.

book 5. Ch. A3. pagel' f(19721.
361oitrogen. Nitrite. Method 3507. Moch Chemical Company. P.O. Box 23. Loveland. CO 60527.
"JuSt prior to dilltion. adiutt the suft urac-acid-oreerved samplai to PH 4 with I # 3 Neilsl.
"1The approved Method is that cited in Soraaneoearheuf, for thie annaion of Water and Wasrt~arr. 14th Edita.. The colorametnoc reeicutin

isconaucted atspotof 100 02. The approved methods are givenon Coe. 575-81 of the 14th Edition: Metheod 51A for distillation. Methed
5109 for the Manual calorimetric procedure, or Method 510C forgte Manual aeCtrophetometric preodure.

2111. F Addison and Rt. G. Acktran. -Ciret Determination of Elemental Phosphorus by Gma.Liluid Ctuomastoyaphy.- Jo~ne of
Cheromatography. vol. 47. Mo. 2. W. 421-425. 1370.

J"Approveld methods for tho analysis of silver n industrial weetowear at omcentrations of I mg/L and ae "t inedeqruate whereslihoer
exists as an inorganic halide. Silver halides such as the bromidte and chloride wre relatively inslublis in reapenta such s ast ric aci but we0 ~ ~~~~~radll soluble in an aeuaeuas buffer of sodium thiosuff awe arid sodum hydiowrdea oa PHl of 12. Therefore. Car lvl ivraoeIm/20 ML of sample should be diluted 10 100 MI. by adding 40 MIL each of 2 M Na*S,0,and 2M N&OM. Standardot should be prepared in the same
Manner For level of siver below 1 Mg/L the approved Method Is satsatory.

"fThe approved method is that cited in Staired!~ Methods for the Esawoav,.n of Wave and Waawer. 15th Edition.
3The approved Method a9 that cited in Standard Methods for the Exaninstion of Waver end Waeae. I13th Edition.

"'Stevens. M. M.. Fickat. J. FV. and Smoet G. F.. "Water Tompertura-linftuental Factors. Field Measurement ands Data Proaenttion.- U.S.
3'ZincZincon Mett Method 80M. Mach Handbook of Water Analysis. 1379. agesI 2-221 and 2-233. Mach Chemical Companyv. Loalaild.

CLO $0537.
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Table 7.3. List of approved test procedures for

nonposticide organic compounds
(40 CPR, Part 136, July 1, 1987)

EPA M~ N~11

ac Sc/W iLIC caw_

3 A a w % .......... .. .......-.......I ...... - ------ ................ ... . .......... .. I3.0 . 24 . 6....

2 ANmIONFNVO .......... ....................... ......... ....... .... . --...- ....................... .......... GI O IGS 610

9 hugjfwima0. ... ......... . ............................. ..... ............ 610 GOL UB In0

11S -4.11o uu m m ........... ............ ... ...... - - .--------- -- -.-.-- ---. GOi us. tea 1
IC 244atoowwIl .a .....I............... .. I............................... ~ .. 611 in. INS I
13 ow "M p~~4 p ufs .- . .... ......... .. ... .......... ..................... ....... US- - ---- " S

20 Sep o "1U .............................. .... ....... ... M0 M4.@ I un

1 .h .......... ..... . . . . . . - In

24 uwuu .. . .......... ................................ Ow160 64 14~14
2S iu ~ m ...... ....... ............. . ....... ... .. . . ...... .... 0f4.,04

26 Spo~wa s6 4 0 ...... ... ..... ................ . . . .. . .............. 1414.1024 . .. -

20 s@4Uhommom .......... 61 614.12 MIS . ~b3
22G ~W - .. ............ ................ ... ... .............. ~ 61 104624 IM

23 44111- 341111111111 .... ...... .. ........ ............. .... ............ ................ .12 61S.10S -

32 r 1110 X ......... ............................................................ ....... ... .m. 604 U24.10 MM- 3.p-I
21 - - ...~p~I . . ....... . ............... . ~ ...... ... .U ...... So m.-
26247AoniwI14v . ...................... ....... ....... . . ..... 610 S 1US 61
33 01111141u011% . .. ... ..... . . . ...................... . 01 US. 1 10M 3..I .

21 cnioqlnwlh. .. .... ................ - . .. .... . ..... .. ............ . ... ... ...... 14260

2W 241 ........... ool .. ...... .... . . ......... ........ ...... . .......... ..... - . ~ .0 612 @4. 125~
30 ...uu . .. . .... .................. ........ . .... . ............ 6. .... 612. a. 1425 - -

27 ... ............... ........ ....... ................................ . ... . i .. 612 US 1 4, MS

26 3 .2-ll" M .................. ........................ . . . .....- .................. U11 a S0
33 1I.DWM 111VSW ................ .. .. .. . . ........... ... . .... M

34 ~ ~ ~ 9.............. ...... .... . .. ........... .. . ... .. ... .0 .. 1 4 .-........

35 1.2-0. .. .. ... .. .. ...... "............... I.......... I........- ... ...... ........ so U 4 US 625 ...... ...
i-cv4 ow . .. ..... .... - . ...... . ........ .... .. ............ . .....----..___D__ 662 US G . IWS

3437 w~wa.-le Iv~U . ......... .......... . . . .... ..................... . ...... . ....- 4-..... - - 0 -4 @ -------- 4 ,4

.' S ............. ... . ...... 6051 IU. S.. ......
4t 2.)4@nVIeI...... ... ..................-.- Md 104 .5 ....

" .4 oim o....... .......................- .........- ~- - --- ~ ~ am ON. SM

*6 1:111-13-1 . . .................. . . .............. ..__ ...... .1 ...... 6iW102
6 4 m m -w-.-I~t ~ . ..... ......... ..... .... ...... ...... .... .. .... .... .... 012 US la

49 2..................................... I.. ...................... m OL 165.. US ....

so.......onm .... ...... ............................. M 604 U 1US..........

S3 2. . . . . . . . . . . . ..... .......... am Gn ... ........

72 1j ~ ~ ~ ..............- . . . . . 607 US. Ins ...... ...
56 L r dis im .... - - ------------- ., .............. M. . 607 S " ............

7PCS.1016 -- 2-- .i3. 42.... ....... .... 404512
77pl M1 ............ amp Ins.

so $4npC.125 o :U2 GOW Ian .. p4........
61 ct48Mr9~~A M M .. ......................... 12M
42 P. 1 5 ......... . . ...... 1 . . I ... ......... ....

43 .....26 .... ... ................. ................... .. . .... .. 2M @ 9 ... .. ..

6. wPw Iam-*tw~w .......... .62 .3 .1..............01 e .Iastate ----------- -------- M &io .. .... 0..as w w ~w s................ ... ............ ............ ... Sl a .I 0 .V 10
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Table 7.3. (continued)

VPA mow t
GC AG mw co

411 WecnM *wLC__
L&YA-7IC . .. f6S .WE 12L I7Z77anIIIL as.m MM IW

j2 7 3 m 8 0mrd ls o - ... . ...- .. . .... .... .. . -. ........-.. am-

61. .. ... .... ............... - ........... . .. .. . ail "AU * 6 141 h 3. lk
*4 11113MIGN 0M u .... -......................... .......... ............ 0 2.0

T 001mm m___

.1 A 0 0413, . . 1614. PW 1605. wS Vvw atAS ltA TmPcma o n =o r eTemlodoI
pmie. 1 be OW"dms m adburn. Mw P A (DL) f11 sm mosmagmau S -@mnw@

*-fmd Ow awai ms-uo opis Cu'wuiuS. Po rnUsumsr6 in Wo a W@W@ U. IEw~imi sAuv ~~. 7
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Table 7.4. List of approved test procedures for pesticides
1

(40 CYR Part 136, July 1, 1987)

2 1POU I N.OW M~ EPA$ " Waftw ASTM 6I A M ..... -......... ........................................ .................. ..... ........................................ ... ..... ... .............. .... ...... ...... C.... .. ........................................ ............... .......... + ... .... .................... N OS M0 M o•.a .m .p
I. .. . . .. ... ............................ ... ............. .,..... , o .

2 &TA ............... ................................. ........... .................. .............. ....
........ 

QC .................................................. .... .... +.. ......... INMI 3. P. . mmI 6, p sol

II ANWIDIW m f ........................................ ........ I ....................... ..... .............. GCt ....... ....................... 104M 3. a. 5:~ IM. .P SIG
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Table 7.4. (continued)
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Table 7.5. Lis't of approved radiological test procedures
(40 CFR, Part 136, July 1, 1987)
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and blank/spike control. In methods not using surrogates such as metals,
anions, and wet chemical analysis, a blank and a blank/spike (laboratory
control sample) shall be analyzed. For pesticide/PCB methods, surrogates
are often used. However, problems have been noted in surrogate recovery
for the dibutyl chlorinate typically used. For pesticide/PCB analysis,
a blank and a blank/spike shall be analyzed with each batch as separate
samples. A pesticide or a PCB shall be used as the spiking compound.

In Level C, when performing analyses for petroleum hydrocarbons;
oil and grease; anions such as nitrates, sulfates and chloride; and other
wet chemical methods, a matrix spike and matrix spike duplicate are
required for every 20 samples of similar matrix. Similar matrix is
defined as either soil or water from the same military base.

All methods specified require calibration. In keeping with the
method calibration requirements, the following requirements are presented.
For all semivolatile and volatile analysis by GC/MS, the current CLP
calibration method shall be used. The current CLP criteria shall be used
for freqieney of calibration, for the system performance check compounds
(SPCCs), and for the calibration check compounds (CCCs).

For other methods, a minimum of three different concentration
standards for each analyte shall be analyzed for initial calibration.
Calibration shall be checked every 12 h of operation and prior to sample
analysis. The laboratory shall use the calibration check acceptance
criteria specified by the method. The daily calibration acceptance
criteria to be used for each method shall be documented in the laboratory
QA plan or in the site-specific QA plan. The initial calibration curve
shall be plotted and the correlation coefficient and response factors
evaluated. The laboratory shall indicate in the laboratory QA plan or
in the site-specific QA plan the acceptance criteria to be used for the
initial calibration curve. The calibration shall include one standard
at a concentration at the method detection limits. The calibration
curve shall bracket all samples in the concentration range. If the
samples are not within the calibration range, appropriate dilution shall
be performed to bring the samples into the calibration range. The
aforementioned calibration requirements shall be used for Levels C and
E.

In Level C, a matrix spike and matrix spike duplicate are required
for volatiles, semivolatiles, and all GC analysis for every 20 samples
of similar matrix. For metals analysis, a duplicate and a matrix spike
are required for every 20 samples of similar matrix.

For all GC methods used in level C QC, second column confirmation
shall be used for all positive responses for the analytes of interest.
In Level E, second column confirmation is not required.

In Level E, no matrix spikes or duplicates are required; only the
initial and continuing calibration, ncd blznk, and ' !ank/spike are
required.

I
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7.2 DELIVERABLES

For Level D QC, a CLP data package shall be delivered. This shall

include the summary package and the remainder of the package, which
includes initial and continuing calibration, matrix spikes, matrix spike
duplicates, blanks, duplicates, surrogate recoveries, chromatograms,
mass spectra, and absorbance data. For methods which are not defined by
CLP, the calibration information, method blanks, blank/spikes, the
chromatograms, absorbance, matrix spikes, and matrix spike duplicates
shall be reported. The control charts plotted per Sect. 4 associated
with the blank/spikes shall be presented with the data.

For Level C QC, the method blanks, blank/spike, surrogates, matrix
spikes, matrix spike duplicates, duplicates, and initial and continuing
calibration data shall be reported. Table 7.6 lists the required

deliverables. The forms referred to in Table 7.6 are from the current
CLP for organics and metals/cyanide. The form numbers will be upgraded
as new revisions occur in the CLP, which require changes in form content
or numbering.

In Level E, the only information to be submitted is the sample data,
method blank data, and the control chart from the blank/spike.

The deliverables shall be presented to the NCR. The forms shall be
used when reporting any data in the MPR and in submitting the final data
package prior to its inclusion in the appendix and summary tables of the
final report. The final data deliverables shall be presented to the NCR
at least three weeks prior to issuing the draft of the final report.

7.3 DATA VALIDATION

7.3.1 Level D Validation

At a minimum, the data generated from Level D will be validated per
the CLP criteria as outlined in the following documents.

EPA, Hazardous Site Control Division, Laboratory Data Validation
Functional Guidelines for Evaluating Pesticides/PCB 's Analyses,
R-582-5-5-01, May 28, 1985.

EPA, Hazardous Site Control Division, Laboratory Data Validation
Functional Guidelines for Evaluating Organics Analyses,
R-582-5-5-01, May 28, 1985.

EPA, Office of Emergency and Remedial Response, Laboratory Data
Validation Functional Guidelines for Evaluating Inorganics
Analyses, 1985.

0
0
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Table 7.6. Data set deliverables for Level C QA

Method requirements Deliverables

Organics - Method blank spikes with results and Control chart
control charts. Run with each
batch of samples processed.

- - Results to be reported on CLP Form 1 or Sect. 9
Form I or spreadsheet per Sect. 9. I/Sample chroma-
ample results using CLP data flags. tograms/and mass

spectra

- Surrogate recovery from samples Form 2
reported on CLP Form 2. Surrogates
to be used in volatiles, semivolatiles,
pesticides/PCB. For volatiles by GC,
the names of surrogates should be
changed to reflect the surrogate used.

- Matrix spike/spike duplicate I spike Form 3
and spike duplicate per 20 samples of

similar matrix reported on Form 3.

- Method blank reported on CLP Form 4. Form 4 or Sect. 9

For volatiles by GC, a similar format
will be used as CLP Form 4 for blanks.

- GC/MS tuning for volatiles/semi- Form 5
volatiles. Report results on Form 5.

- Initial calibration data reported on Form 6
Form 6.

For volatiles by GC, the initial No Form
calibration data with response factors

must be reported.

For pesticide/PCB data Form 9 must be Form 9
used for calibration data.

- Continuing calibration GC/MS data Form 7
reported on Form 7.

For volatiles, GC data, the response No Form
factors and their percent differences
from the initial must be reported.

Internal Standard Area for Volatiles Form 8

and Semivolatiles.



62

Table 7.6. (continued)

Method requirements Deliverables

Organics - For pesticides/PCB data, the CLP Form 9 Form 9
(cont'd) must be presented.

No chromatograms or mass spectra are
presented for calibration. These data
should be filed in the laboratory and
available if problems arise in reviewing/
validating the data. The calibration
information should be available for
checking during on-site audits.

- Internal standard area for GC/MS analyses
CLP Form VIII shall be supplied.

- Second column confirmation shall be done Chromatograms
for all GC work when compounds are
detected above reporting limits.
Chromatograms of confirmation must be
provided.

Metals - Level C, requirements Deliverables

- Sample results with CLP flagging system CLP Form I or
Sect. 9

- Initial and continuing calibration CLP Form 2,
Part I only

- Blanks 10% frequency Form 3

- Method blank taken through digestion Form 3 or Sect. 9
(1/20 samples of same matrix)

- ICP interference check sample Form 4

- Matrix spike recovery (I per 20 samples Form 5, Part I
of similar matrix) S

- Postdigestion spike sample recovery for Form 5, Part 2
IC? metals. Only done if predigest spike (never used for
recovery exceed CLP limits. GFAA work)

- Postdigest spike for GFAA Recovery will be
noted on raw data S

- Duplicates (1 per 20 samples will be Form 6 samples
split and digested as separate 5

S



* 
63

Table 7.6. (continued)

Method requirements Deliverables

Metals - Method blank spike information will be Control chart
(cont'd) plotted on control chart, one per batch

of samples processed.

- Standard addition. The decision process Form 8
outlined in CLP page E-3 will be used to
determine when standard additions are
required.

Holding times Form 10

Wet
Chemistry Level C

- Blank spike I/batch Control chart

- Method Blank I/batch Report result
No format

- Sample results Report result
No format

- Matrix spike/spike duplicate or Report result if
calibration information applicable

- Calibration check report percent RSD or Report percent
percent difference from initial cali- or percent
bration difference

No format

7.3.2 Level C Data Validation Guidelines

Listed below are the validation criteria which will be utilized in
evaluating the analytical data for a Level C QC site. For methods not
listed here, a similar procedure will be submitted by the prime contrac-
tor and the laboratory which outlines validation of the holding times,
initial calibration, continuing calibration, and blank-vs-sample results.

* The validation procedure will be approved by the NCR.

i. For Petroleum Hydrocarbons (418.1/SW-3540, EPA 418.1)

Holding Times - Holding times - - 28 days for water samples which
are preserved and refrigerated. h holding times are cited for soils.0

0"
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Calibration - Ensure that a three-to-five point curve bracketing the
sample concentration is performed daily.

Blanks - A blank should be run with each batch. If the blank concen-
tration exceeds the reporting limit, the reporting limit shall be
raised and the data flagged as estimated (UJ).

2. Target Compound List (TCL) for VOAs (CLP Methods)

Holding Times - Samples must be analyzed within the holding times
specified in Sect. 3 or the data should be marked as estimated (J).

GC/MS Tuning - Check that bromofluorobenzene tune is completed each
12-h shift of operation. Check that it meets the CLP criteria.
Assure that each sample is associated with a tune.

Initial Calibration - The maximum relative standard deviation [(RSD)
percent RSD] shall not be 330% for indicted CLP CCC. The maximum
mean relative response factor (RRF) for SPCC shall be >0.300 (0.250
for bromoform). The SPCCs are chloromethane, 1,1-dichloroethane,
bromoform, 1,1,2,2-ttrachloroethane, and chlorobenzene. The CCC
compounds are vinyl chloride, 1,1-dichloroethene, chloroform, 1,2-
dichloropropane, toluene, and ethylbenzene.

Continuing Calibration - The minimum response factor for the SPCC
components for VOAs analyses shall not be <0.300 (0.250 for bromoform).
The maximum response factor percent deviation for indicated CLP CCC
components from the mean initial calibration response factor shall
not exceed 25%. If these criteria are exceeded, a new calibration

for the compound shall be employed.

Blank/Spike Control Samples - Any control sample which exceeds the
internal QC limits set by the laboratory for a given sample matrix
shall require all data from the associated batch of samples to be
closely inspected. If no analytical problems are found, the data
analyzed with the out-of-control point shall be discussed in the QC
section of the MPR and final report. If problems are found in the
analytical data, the samples associated with the batch shall be
reanalyzed and the data from reanalysis reported. If holding times
are exceeded in the reanalysis, both sets of data shall be presented.

If the blank/spike results are outside the internal laboratory limits
and if the matrix spike results are outside the CLP limits, the
laboratory will either reanalyze the samples within the holding times
or the data will be flagged with an "R," and the data are not usable.

Surrogates - If surrogates exceed the CLF limits, the data shall be
flagged that the surrogates exceeded limits.

Method Blanks - A method blank should be run each day following the
Continuing Calibration Standard. Common laboratory solvents should
not be found in the blank at levels over five times the detection
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limits. Other compounds should not be found in the blank at levels
exceeding the detection limits. If common contaminant compounds are
detected in samples at a concentration of <10 times the concentration
found in the blank, or other compounds at <5 times the concentration
in the blank, report those compounds as not detected. Adjust the
sample quantitation limit to the value reported in the samples and
flag the limit as estimated (UJ).

Matrix Spike/Spike Duplicate - Ensure that I out of 20 samples has
been spiked in duplicate. The recoveries shall meet the CLP criteria.
If the recoveries do not meet the criteria, examine the blank spike
data. If the blank spike data exceed the limits and the matrix
spikes exceed limits, the data shall be flagged as unusable (R). If
the blank spike data from the batch are satisfactory, the data is
usable, and the low recovery is discussed in the final report QA/QC
and in the QC report sent to the NCR.

Field Trip and Equipment Blanks - If contaminant analytes are detected
in samples at concentrations of <5 times the concentration found in
the highest associated blank, the results are considered suspect and
are reported as estimated.

3. TCL Semivolatile Organics (CLP Methods)

Holding Times - Samples must be extracted within 7 days of collection
and analyzed within 40 days of extraction. Any samples which do not
meet these requirements must be flagged as estimated.

GC/MS Tune - Make certain that a decafluorotriphenylphosphine tune
is completed every 12 h of sample analysis, that each sample is
associated with a tune, and that each tune meets CLP requirements.
Data are not reported if the instrument does not meet tune.

Initial Calibration - Ensure that a 5-point curve has been completed.
The RRF of the BNA compounds shall be a minimum of 0.050 for the
SPCC listed in the current revision of the CLP. The maximum RSD for
the CCC listed in the CLP procedure is 30.0Z. The minimum RRF for
the SPCC'is 0.050, and the maximum percent difference for the CCC is
25Z. If these limits are exceeded, a new calibration curve shall be
generated.

Continuing Calibration - The continuing calibration check will be
performed once every 12 h during operation. The minimum RRF for the
SPCC is 0.05, and the maximum percent difference from the initial
calibration shall not exceed 25% for the CCC. If these limits are
exceeded, a new calibration curve shall be generated.

Blank/Spike Control Samples - Any control sample which exceeds the
interaal QC limits set by the laboratory for a given sample matrix
shall require all data from the associated batch of samples to be
closely inspected. If no analytical problems are found, the data
and the out-of-control point shall be discussed in the QC section of

0
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the report. If problems are found in the analytical data, the samples
associated with the batch shall be reanalyzed and the data from
reanalysis reported. If holding times are exceeded in the reanalysis,
both sets of data shall be presented.

If the blank/spike results are outside the internal laboratory limits
and if the matrix spike results are outside the CLP limits, the
laboratory will either reanalyze the samples or the data will be
flagged with an "R," and the data is not usable.

Surrogates - If surrogates exceed the CLP limits, the data shall be
flagged that the surrogates exceeded limits.

Blanks - A method blank should be run each day following the Continuing
Calibration Standard. Phthalate should not be found in the blank at
levels over five times the detection limits. Other compounds should
not be found in the blank at levels exceeding the detection limits.
If comon contaminant compounds are detected in samples at a concen-
tration of <10 times the concentration found in the blank, or other
compounds at <5 times the concentration in the blank, report those
compounds as not detected. Adjust the sample quantitation limit to
the value reported in the samples and flag the limit as estimated
(UJ).

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has
been spiked in duplicate. The recoveries should meet the CLP criteria.
If the recoveries do not meet the criteria, examine the blank spike
data. If the blank spike data exceed the limits and the matrix
spikes exceed limits, the data shall be flagged as unusable (R). If
the blanks spike data from the batch is satisfactory, the data are
usable, and the low recovery is discussed in the final QC report sent
to the Analytical Environmental Support Section.

4. Metals

Holding Times - Samples must be analyzed within six months, except
mercury shall be analyzed in 28 days from sample collection.

ICP Initial Calibration - A calibration blank and at least one stand-
ard must be analyzed daily. An initial calibration verification
standard must be within 90 to 110% recovery or the samples should be
reanalyzed. If it is not possible to perform reanalysis, the data
are rejected and flagged with an "R."

AA Calibration - Calibration blank and at least three standards shall
be used in establishing the curve prior to sample analysis. A curve
shall be analyzed each day prior to sample analysis.

Calibration Verification - Verification using a standard obtained
from a source other than that of the initial calibration shall be
used and the result shall be within 90 to 110% of the true value for

0l
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5 both ICP and AA work. Calibration verification shall be done at a
minimum frequency of 10Z or every 2 h, whichever is more frequent,
and shall be done at the end of the analytical run.

Method Blanks - At least one preparation blank shall be prepared with
each batch of samples. The blanks shall contain less than the detec-
tion limit for all analytes. If the concentration of the associatedS blanks is above the detection limit and if the lowest analyte concen-
tration is 410 times the blank, reanalysis of the sample must occur.
If reanalysis is not done, the data shall be reported and flagged
as estimated. The blank shall never be subtracted from the sample.

Field and Equipment Blanks - If contaminant analytes are detected in
samples at concentrations of <5 times the concentration found in the
highest associated blank, the results are considered suspect and are
reported as estimated.

Blank/Spike Laboratory Control Samples - Any laboratory control sampleS which exceeds the internal QC limits set by the laboratory for a
given sample matrix shall require all data from the associated batch
of samples to be closely inspected. If no analytical problems are
found, the data and out-of-control point shall be discussed in the
QC section of the report. If problems are found in the analytical

data, the samples associated with the batch shall be reanalyzed and
the data from reanalysis reported. If holding times are exceeded
in the reanalysis, both sets of data shall be presented. A dis-
cussion of data reported when the blank/spike laboratory control

sample is out of control shall be presented in the QC section of both
the final report and the MPR.

If the blank/spike results are outside the internal laboratory limits
and if the matrix spike results are outside the CLP limits, the
laboratory will either reanalyze the samples or the data will be

flagged with an "R," and the data are not usable.

S
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8. MAINTAINING LABORATORY APPROVAL

Once a laboratory has received Navy approval to begin analysis of
samples, maintaining that approval requires adherence to the QA plan and
reporting of QA-related information. The performance and reporting
requirements outlined below are essential to ensuring that data of known
and defensible quality are being generated throughout the course of a
site investigation. Topics covered include control samples, control
charts, out-of-control events, corrective action reports, significant- changes in the QA plan, and other reporting requirements.

p 8.1 MONTHLY PROGRESS REPORT

The primary means of communication from the laboratories to the NCR
will be the MPR to be submitted by the laboratories to the NCR on the
15th of each month in which work for the Navy is performed. The following
information is to be included in the MPR.

p 1. Site name and contract number.

2. Numbers, types and locations of samples collected and analyzed for
Navy project only.

3. Data for blanks, spikes, laboratory duplicates and controls related
to Navy samples.

4. New methods used for analysis and changes in old methods.

5. Copies of all control charts pertinent to Navy samples and to which
results have been added over the reporting period.

6. Suimmaries of out-of-control incidents during the reporting period,
including references to documentation and corrective action reports.

7. Descriptions of and justifications for significant changes in the QA.

8. Changes in LQAC personnel and ozher key technical personnel; resumes
of new personnel must be submitted.

* 9. Completed sample data.

Much of the information presented in an MPR is incremental in naturep and relates to changes and findings since the previous MPR.

1. Control charts from the minimizing control charts program and any
additional control charts from monitoring matrix spikes, duplicates,p or other QC parameters.

2. Personnel changes relating to QA responsibilities.p
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3. Method changes (e.g., a minor modification with an attached EPA
variance).

4. Procedural changes in establishing control limits and/or the pre-
paration and use of control charts.

Since the first such report for each laboratory has no precedent,
more explanation and detail may be necessary; subsequent MPRs will likely
not require as much detail in some areas.

8.2 FINAL REPORT

A draft of the final report shall be reviewed by the NCR prior to
its release. This report is the final deliverable from the engineering
subcontractor. An outline for a typical report is as follows.

1. Site name and Navy contract number.

2. Foreword--signed by those with major responsibilities for the QA
program and by project management.

3. Executive Summary--brief review of the report.

4. Table of Contents--with specificity at approximately the same level
as the Table of Contents in this Navy document.

5. Introduction--summarize the Navy field sites of interest, when the
study occurred (dates of sampling, dates of analysis) and the objec-
tives of the QA plan as they relate to the study.

6. Data Summary--sumarize the results on a site-by-site basis.

7. Other Information--present any other information requested in the
statement of work such as risk assessment, recommendation to perform
more site characterization, or recommend site closure. This infor-
mation was specified prior to beginning work and is directed by the
Navy EIC.

8. The final report shall present the findings from the analytical,
geological, and hydrogeological studies. The summary of analytical 0
data will exclude non-detected compounds. No subtraction of blanks
is allowed. Data will be flagged if blank contamination occurs.
All data flags will follow the result in the summary.

9. QC Summary--the QC summary section will include a discussion of are
data which flagged. Flagged data defined as data for which trip,
field, or laboratory blanks were contaminated, matrix spike/spike
duplicates exceed limits, calibration criteria are not met, and
laboratory controls exceed limits. The QC summary will also discuss
the results of laboratory blanks, matrix spikes/spike duplicates,

0
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duplicates, control charts, surrogate holding times, field blanks,

trip blanks, rinsates, and field duplicates. This section will
also discuss precision, accuracy, and completeness.

10. Appendices--the appendices of the report shall include all field
and analytical data. One appendix shall contain field logs and

forms. A second appendix shall contain the laboratory data of each

sample. These data shall be presented in a spreadsheet similar to

the Format Section of this report. All trip, field, and laboratory
blanks shall be marked so that each sample can be associated with
the appropriate blanks.

A third appendix shall include the method blank spike control charts,
surrogate recoveries, matrix spike and duplicate, field, andS laboratory duplicates for all spike samples.

8.3 FINAL QC DATA REPORT

A QC data report shall be sent to the NCR. This report shall con-

tain the following.

For Level D QC, the contractor shall submit a subset of data
from the CLP data packages. For 20Z of the water and 20% of
the soil samples, the subcontractor shall submit the full CLP
package.

For Level C QC, the deliverables listed in Table 7.7 will be

presented.

For Level E QC, the initial and continuing calibration forms,
method blank, and blank spike control chart are required.

The report shall indicate the duration and location of storage for
the data. The stored data consists of all raw data, QC charts, correc-

tive action, logs, sample lists, COC information, notebooks, work sheets,
automated data processing system output, and calibration.

The report shall be delivered to the NCR three weeks prior to the
final report.

S
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S 9. DATA FORMAT

The data format refers to the format in the final report. The
contractor may use its own format in the body of the report. However,
in the appendices (which contain sample and blank data) a spreadsheet type
of format may be used, or the CLP forms for reporting samples and equip-
ment, trip, field, and method blanks may be used. The spreadsheet format
allows for more samples per pa,. and for more Information on blanks and
their association with samples. The spreadsheet format is not meant to5 - be a rigid form. The information listed in Fig. 9.1 must be present.
The contractor may add other information vbich will assist it in review.
For calibration, tuning, spikes, surrogates, and duplicates, the current
CLP forms are required for data presentation. If any other format is to
be used, this shall be discussed with the NCR.

S

S
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Sample Number 325019 JS5020
Date Sampled 03-18-87 03-18-87
Sample Prep..Date 11-25-87 11-25-87
Sample Analysis Date 11-26-87 11-26-87
Sample Numbers of Associated Analytes, J4455667 L4455667

Field, Trip, and Equipment Blanks

Detection

limit Sample Results

VOLATILE ORGANIC COMPOUNDS (Ila/kg)

TETRACHLOROETHANE 5 50 50
CHLOROBENZENE 5

SEMIVOLATILE ORGANIC COMPOUNDS (jJg/kg)

BIS(2-ETHYLHEXYL) PHTHALATE 330 750

2-METHYLNAPTHAIENE 330 2500

INORGANIC COMPOUNDS (mg/kg)

LEAD 10 360 25

HYDROCARBONS (2)

PETROLEUM HYDROCARBON 1 0.611 0.268
OIL AND GREASE 1

Sample Results

Analyte

Note: Petroleum hydrocarbon, oil, and grease results recorded in
percent.

F
0

Fig. 9.1. Example of data format for final report.O

0
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Accuracy - The nearness of a result or the mean of a set of results to
the true or accepted value.

p Analyte - A chemical component of a sample to be determined or measured.

Analytical Method - Defines the samples preparation and instrumentation
procedures or steps that must be performed to estimate the quantity of
analyte in a sample.

Analytical Spike - The furnace postdigestion spike. The addition of a
known amount of standard after digestion.

Background Correction - A technique to compensate for variable background
contribution to the instrument signal and the determination of trace

* metals.

Calibration - The establishment of an analytical curve based on the
absorbance, emission intensity, or other measured characteristic of
known standards. The calibration standards must be prepared using the
same type of acid or concentration of acids as used in the sample
preparation.

I Calibration Blank - A volume of acidified deionized/distilled water.

Comparability - is a qualitative paramet r expressing the confidence with
which one data set can be compared with another. Sample data should be
comparable with other measurement data for similar samples and sample
conditions.

Completeness - Completeness is defined as the percentage of measurements
made which are judged to be valid measurements. The completeness goal

* is to generate sufficient amount of valid data based on project needs.

Continuing Calibration - Analytical standard run every ten analytical
samples or every 2 h, whichever is more ±requent, to verify the calibra-ption of th6 analytical system.

Control Limits - A range within which specified measurement results must
fall to be compliant. Control limits may be mandatory, requiring correc-
tive action if exceeded, or advisory, requiring that noncompliant data
be flagged.

Correlation Coefficient - A number (r) which indicates the degree of
dependence between two variables (concentration - absorbance). The more
dependent they are, the closer the value to one. Determined on the basis

* of the least squares line.

Data Quality Objectives - are qualitative and quantitative statements
which specify the quality of the data required to support decision during
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GLOSSARY (continued)0

remedial response activities. Data quality objectives are determined 0
based on the end uses of the data to be collected.

Detection Limit - The minimum concentrations which must be accurately
and precisely measured by the laboratory and/or specified in the quality
assurance plan.

Dissolved Metals - Analyte elements which have not been digested prior
to analysis and which will pass through a 0.45-Um filter.

Duplicates - Identical splits of individual samples which are analyzed
by the laboratory to test for method reproducibility. In this case,
samples are split in the laboratory.

Equipment Rinsat s - The final analyte-free water rinse from equipment
cleaning collected daily during a sampling event.

Field Blanks - Blanks are collected and analyzed to determine the level
of contamination introduced into the sample due to sampling technique.
They may consist of the source water used in decontamination and steam
cleaning. At minimum, one sample from each event and each source of
water must be collected and analyzed.

Field Duplicates/Splits - Samples that have been divided into two or more
portions while in the field. Each portion is then carried through the
remaining steps in the measurement process. A sample may be replicated
in the field or at different points in the analytical process. For
field replicated samples, precision information would be gained on homo-
geneity, handling, shipping, storage, preparation, and analysis.

Replicate samples divided into two portions and sent to different labora-
tories and subjected to the same environmental conditions and steps in the
measurement process as the split samples.

Instrument Detection Limit - is defined in several ways. For example,
(1) that concentration of analyte which produces an output signal twice

the root mean square of the background noise may be determined under ideal
conditions or (2) determined by multiplying by 3 the standard deviation

obtained for the analysis of a standard solution (each analyte in reagent 0
water) at a concentration of 3x-5x instrument detection limit on threenonconsecutive days with seven consecutive measurements per day.

Internal Standards - Compounds added to every standard, blank, matrix 0
spike, matrix spike duplicate, sample (for volatile), and sample extract
(for semivolatile) at a known concentration prior to analysis. Internal
standards are used as the basis for quantitation of the target compounds.

0
0i
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GLOSSARY (continued)

Laboratory Control Sample - A control sample of known composition. Aqueous
and solid laboratory control samples are analyzed using the same sample
preparation, reagents, and analytical methods employed for samples
received.

Laboratory Quality Assurance Coordinator - An employee of .a laboratory
with no analysis or production responsibilities and who implements QA
and QC. This person is responsible for ensuring all quality problems
are resolved.

Matrix - The predominant material comprising the sample to be analyzed.
The most common matrices are water, soil/sediment, and sludge.

Matrix Spike - An aliquot of a matrix (water or soil) spiked with known
quantities of compounds and subjected to the entire analytical procedure
in order to indicate the appropriateness of the method for the matrix by
measuring recovery.

Matrix Spike Duplicate - A second aliquot of the same matrix as the
matrix spike that is spiked in order to determine the precision of the
method.

Method Blank - A blank sample run to ensure reported analytical results
are not the results of laboratory contamination.

Method Blank/Spike - Is the distilled and/or deionized water for soil orI sand spiked with known compounds or elements. The method blank as
defined by Contract Laboratory Protocol for organics and the laboratory
control sample as defined by Contract Laboratory Protocol maybe use as
the method blank/spike in the Navy Installation Restoration Program.

Method Detection Limits - Minimum concentrations of a substance that can
be measured and reported with 99% confidence that the value is above
zero. The sample is carried through the entire method under ideal
conditions.

Method of Standard Additions - The addition of three increments of a
standard solution (spikes) to sample aliquots of the same size. Measure-
ments are made on the original and after each addition. The slope, x-
intercept, and y-intercept are determined by least-squares analysis. The
analyte concentration is determined by the absolute value of the x-
intercept. Ideally, the spike volume is low relative to the sample volume
(10% of the volume). Standard addition may counteract matrix effects;
it will not counteract spectral effects. It is also referred to as
standard addition.

Out of Control - One or more of several conditions relating to the plotting
of control data and indicating unacceptable results.

I
I
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GLOSSARY (continued)

Percent Solids - The proportion of solid in a soil sample determined by
drying an aliquot of the sample.

Precision - Measure of the reproducibility of a set of replicate results
among themselves or the agreement among repeat observations made under
the same conditions.

Preparation Blank (Reagent Blank, Kethod Blank) - An analytical control
that contains distilled, deionized water and reagents, which is carried
through the entire analytical procedure (digested and analyzed). An
aqueous method blank is treated with the same reagents as a sample with
a water matrix; a solid method blank is treated with the same reagents
as a soil sample.

Purge and Trap - An analytical technique used to isolate volatile
(purgable) organics by stripping the compounds from water or soil by a
stream of inert gas, trapping the compounds on a porous polymer trap,
and thermally desorbing the trapped compounds onto the gas chromatographic
column.

Quality Assurance - A planned system of activities (program) whose purpose
is to provide assurance of the reliability and defensibility of the data.

Quality Control - A routine application of procedures for controlling
the monitoring process. QC is the responsibility of all those performing
the hands-on operations in the field and in the laboratory.

Reagent Water - Water in which an analyte is not observed at or above
the minimum quantitation limit of the parameters of interest.

Recovery - Usually expressed as a percent. The numerical ratio of the
amount of analyte measured by the laboratory method divided by the known
amount of analyte added to the matrix (i.e., spiked sample) to be analyzed.

Reporting Detection Limits - The same as method detection limits with
consideration given for practical limitation such as sample size, matrix
interferences, and dilutions.

Representativeness - Expresses the degree to which sample data accurately
and precisely represent a characteristic of a population, parameter
variations at a sampling point, or an environmental condition. Represen-

tativeness is a qualitative parameter which is most concerned with the
proper design of the sampling program.

Sample Holding Times - Times used to ascertain the validity of results
based on the holding time of the sample from time of collection to time
of analysis or sample preparation. Holding times may vary depending on
the analysis, EPA regional preference, etc. 5,

S
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GLO)SSARY (continued)

Seaivolatile Compounds - Compounds amenable to analysis by extraction of
the sample with an organic solvent. Used synonymously with base neutral
acid or extractable compounds.

Serial Dilution - The dilution of a sample by a known factor. When
corrected by the dilution factor, the diluted sample must agree with the
original undiluted sample within specified limits. Serial dilution may
reflect the influence of interferents.

Spikes - Known amounts of specific chemical constituents added by the
laboratory to selected samples to test the appropriateness and recover
efficiencies of specific analytical methods within the actual sample
matrices.

Standard Deviation - The square root of the variance of a set of values.

Surrogates - Compounds added to every blank, sample, matrix spike, matrix

spike duplicate, and standard and used to evaluate analytical efficiency
of the method by measuring recovery. Surrogates are brominated, fluori-
nated, or isotopically labelled compounds not expected to be detected in
environmental media. These are used typically in organic methods.

Tentative Identified Compounds - Compounds detected in samplcs that are
not target compounds, internal standards or surrogate standards. Up to
30 peaks (those greater than 10% of peak areas -. heights of nearest
internal standards) are subjected to mass spectral library searches for
tentative identification.

Total Metals - Analyte elements which have been digested prior to analysis.

Variance - The sum of the squares of the difference between the individual
values of a set and the arithmetic mean of the set, divided by one less
than the number of values.

Volatile Compounds - Compounds amendable to analysis by the purge and
trap techniques. Used synonymously with purgable compounds.

Data Qualifiers' Definitions as defined by the Contract Laboratory
Protocol for Organic Analysis

U - Indicates compound was analyzed for but not detected. The sample
quantitation limit must be corrected for dilution and for percent

* moisture.

J - Indicates an estimated value. This flag is used either when
estimating a concentration for tentatively identified compounds
where a 1:1 response is assumed, or when the mass spectral data

indicate the presence of a compound that meets the identification
criteria but the result is less than the sample quantitation
limit but greater than zero.

oP
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GLOSSARY (comtiuud) 0
C - This flag applies to pesticide results where the identification 0

has been confirmed by gas chromatography/mass spectrometry.
Single component pesticides Z10 ng/ul in the final extract shall
be confirmed by gas chromatography/mass spectrometry.

B - This flag is used when the analyte is found in the associated
blank as well as in the sample. It indicates possible/probable
blank contamination and warns the data user to take appropriate
action. This flag must be used for a TIC as well as for a
positively identified TCL compound.

E - This flag identifies compounds whose concentrations exceed the
calibration range of the gas chromatography/mass spectrometry
instrument for that specific analysis. This flag will not apply
to pesticides/PCBs analyzed by GC/EC methods. If one or more
compounds have a response greater than full scale, the sample
or extract must be diluted and reanalyzed. If the dilution of
the extract causes any compounds identified in the first analysis
to be below the calibration range in the second analysis, then
the results of both analyses shall be reported.

D - This flag identifies all compounds identified in an analysis at
a secondary dilution factor. If a sample or extract is reanalyzed
at a higher dilution factor, as in the "E" flag above, the "DL"
suffix is appended to the sample number on the Form I for the
diluted sample, and all concentration values reported on that
Form I are flagged withthe "D" flag.

A - This flag indicates that a TIC is a suspected aldol-condensation
product.

X - Other specific flags and footnotes may be required to properly
define the results. If used, they must be fully described and
such description attached to the Sample Data Summary Package
and the Case Narrative. If more than one is required, use "Y"
and "Z," as needed. If more than five qualifiers are required
for a sample result, use the "X" flag to combine several flags,
as needed. For instance, the "X" flag might combine the "A, ""B,"
and "D" flags for some sample.

R - Quality control indicates that data are not usable (compound
may or may not be present). Resampling and reanalysis are

necessary for verification.

Q - No analytical result.

0
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GLOSSARY (continued)

Inorganic Data Qualifiers

E - The reported value is estimated because of the presence of
interference. An explanatory note must be included under Comments
on the cover page (if the problem applies to all samples) or on
the specific FORM I-IN (if it is an isolated problem).

M - Duplicate injection precision not met.

N - Spiked sample recovery not vithin control limits.

S -The reported value was determined by the Method of Standard
Additions.

W - Postdisgestion spike for Furnace Atomic Absorption analysis is
out of control limits (85-115%), while sample absorbance is less
than 50% of spike absorbance.

* - Duplicate analysis not within control limits.

+ - Correlation coefficient for the Method of Standard Addition is

less than 0.995.

M (Method) Qualifier

"P" for ICP

"A" for Flame AA

"F" for Furnace AA

"CV" for Manual Cold Vapor MA

"AV" for Automated Cold Vapor AA

"AS" for Semiautomated Spectrophotometric

"IC" for Manual Spectrophotometric

"T" for Titrimetric

"NR" if the analyte is not required to be analyzed

w.
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KCEY CONTACTS FOR THE NAVY INSTALLATION RESTORATION PROGRAM

0 HMailing Address f or Premium Transport:

Martin Marietta Energy Systems, Inc.
Highway 58, Building K-1004A, Drop A20

S

Oak Ridge, TN 37830

* Mailing Address for Regular Mail:

Martin Marietta Energy Systems, Inc.
P.O. Box 2003
Oak Ridge, TN 37831-7440

Mitzi S. Miller, Program Manager (615) 576-2361

Duties: Organization and assignment of projects to staff, laboratory
audits, QA/QC review, work plan review, etc., for all branches

* of the military.

Henry H. Beiro, Project Manager (615) 576-1568

Duties: Sampling plan review, work plan review, field audits, etc., for

all branches of the military.

Ahmied A. Halouma, Project Manager (615) 574-7251)

Duties: Laboratory audits, QA/QC review, work plan review, etc., for
Army and Corps of Engineers.

Nile A. Luedtke, Project Manager (615) 574-8752

Duties: Laboratory a'4dits, QAIQC review, work plan review, etc. , for
the Southern Division of the Navy and asbestos site survey pro-
jects, plus backup for other project managers, as necessary.

Gloria J7. Mencer, Navy Project Manager (615) 576-1570

Duties: Laboratory auidts, QA/QC review, work plan review, etc., for
* the Navy.

Margaret P. Ogawa, Secretary (574-0400)

Richard D. Westmoreland, Project Manager (615) 574-8072

Duties: Laboratory audits, QA/QC review, work plan review, etc. , for
the Air Force and Air National Guard; particularly those projects
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Dennis L. Forsberg (615) 574-8515

Duties: Sampling plan review, work plan review, field audits, etc., for
all branches of the military.

NESSA PROGRAM CONTACTS

Anthony R. Sturtzer (805) 982-3449

Navy Energy and Environmental Support Activity
Code 112E
Building 835
Port Hueneme, California 93043-5014

Duties: Program management of the Installation Restoration Program.
Serves as the key contact for NEESA, EFD, and NCR.

Jerry Lionelli

Duties: Assist in the program management of the Installation Restoration
Program.

Stephen Eikenberry, Manager 0
Duties: Manager of the Installation Restoration Program.
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